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PREVENTING DEER CONCENTRATIONS 
W. T. Cox 


One of the cardinal principles of 
wildlife management calls for the 
maintenance of an abundance of food 
and cover throughout all seasons of the 
year. This is widely appreciated as im- 
portant for game birds and small mam- 
mals but is not so well recognized in 
the case of deer. 

It is the writer’s contention that 
deer are most urgently in need of con- 
sideration as regards cover, especially 
for the winter season. Across northern 
Michigan, Wisconsin and Minnesota 
we have distressing examples of crowd- 
ing where during the winter deer in 
large numbers occupy small areas that 
have good cover but where food is in- 
sufficient. Large numbers, especially of 
the fawn and yearling classes, die of 
starvation each year. This occurs de- 
spite the fact that an abundance of 
suitable food may exist near where the 
losses occur. The trouble is that deer, 
like cattle on the range during cold 
weather, congregate in areas attractive 
because of the cover without realizing 
that food will be insufficient for the 
needs of such large numbers in the re- 
stricted areas occupied. 

We must do with the deer just as we 
do with pheasants—provide cover 
where food exists. In other words, what 
is needed in the north country is to 
spread or scatter the deer into localities 
where there is plenty of food. In Mani- 
toba there are vast areas of burned- 


over country coming up to young aspen, 
birch, hazel and other plants providing 
good food for deer. Most of this is not 
available as browse in the winter time 
due to lack of the thick, evergreen 
cover the deer and elk need for protec- 
tion and comfort. Wherever there exists 
a patch of spruce, balsam, or cedar, 
however, even though the area be only 
a few acres in extent, one finds deer or 
elk or both—and sometimes moose also, 
occupying it. From these dense, warm 
stands of evergreen forest, where the 
big game species conceal themselves 
during the day, the animals range out 
into the surrounding second growth and 
brush to browse during the night. This 
is the case so often that in hunting big 
game in Manitoba it proved to be an 
easy matter to jump animals in prac- 
tically every patch of evergreen growth 
where the trees were large enough and 
close enough together to form good 
cover. 

With the great value of cover in 
mind, we are making a beginning in 
establishing special dense but small 
plantations of white spruce, white 
pine, arbor vitae and balsam within 
large areas of young deciduous species 
that have come in where former log- 
ging operations and fires occurred. In 
this way it is believed that the deer 
can be dispersed over a much wider 
territory instead of remaining “yarded”’ 
so closely during the winter. 
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In northern Minnesota an additional 
practice is needed. There it is common 
to find some large cedar swamps (arbor 
vitae) practically untouched while in 
nearby swamps deer are concentrated 
and dying of starvation. Such condi- 
tions require the actual breaking of 
trails through the deep snow and the 
driving or coaxing of the deer (by 
scattering hay along the trail) to the 
unused swamp areas where food is 
abundant. 

Farther south in the Lake States, 
where hardwocd forests occur and 
where snow does not become so deep, 
deer naturally spread out over large 
areas where they find an abundance 
and variety of browse and where they 
can paw for acorns. This is one reason 
why the hardwood forests, except 
where over-shot, have always been able 
to sustain large deer populations. 

It must be borne in mind that orig- 
inally deer did not range in great num- 
bers in the deep snow country. In such 
territory, their place was taken by 
moose and caribou. 

Deer in northern Michigan and in the 


extreme northern and northeastern dis. 
tricts of Minnesota are, therefore, oy. 
side of their natural range. They hay. 
been induced to enter this territory by 
the presence of extensive brush anj 
second growth timber areas, the resy|t 
of widespread logging operations anj 
fire. There is an abundance of food for 
even more than the present deer popy. 
lation but unless it is made available to 
the animals during the winter there yi] 
be an increasingly heavy loss, especially 
of the young, through starvation. The 
only way to make more of the brows 
available is to break up the deer con. 
centrations or ‘“‘yards’’ by getting the 
animals into suitable cover in many 
places scattered through the large areas 
of good browse. It will take five to ten 
years, depending on the size of the 
planting stock, to establish new coverts 
through planting. In the meantime, 
much relief from the present congestion 
may be attained through inducing some 
of the deer in a “yard” to move into 
and occupy other swamp areas in which 
and around which suitable food exists 


in sufficient quantity. 
W. T. Cox 
Farm Security Administration 
Milwaukee, Wisconsin. 
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WISCONSIN PHEASANT MOVEMENT STUDY, 1936-37 
Aldo Leopold, Orville S. Lee, and Harry G. Anderson’ 


Ohio has shown that wild pheasants 
for restocking purposes can be produced 
in quantity and at surprisingly low 
costs. The wild birds are live-trapped 
from refuges in which they concentrate 
during the winter. Hicks (1) reports 
one township, which, after sustaining a 
legal kill of 2,366 cocks, yielded 2,049 
trapped pheasants from its central 
refuge. The residual breeding stock of 
300 birds was sufficient to repeat a 
similar yield the next year. The refuge 
was maintained at a cost of 24 cents 
per trapped pheasant; the trapping and 
distribution cost 14 cents per bird. The 
total cost is thus under 40 cents per 
bird—about one-quarter the usual cost 
for adult pheasants artificially propa- 
gated on game farms. 

It may safely be assumed that wild- 
trapped stock is of superior quality, 
but there are important limitations on 
the season of capture. Iowa (2) and 
South Dakota (3) captured wild stock 
by “shining” in fall. Large-scale trap- 
ping, however, is possible only in winter, 
and the trapped stock cannot be held 
over without costly and injurious 
storage. Will winter releases of trapped 
stock survive and “stay put” in strange 


! This is a group effort. Ellwood B. Moore, 
Arthur 8S. Hawkins, and Douglas E. Wade 
of the University of Wisconsin and C. E. 
Gordon of the Soil Conservation Service 
helped make the releases and contributed ob- 
servations on their movements. Harold 
Shine of the State Conservation Department 
supervised the trapping, helped with the 
marking, and also observed releases. Farmers 
reported the appearance of marked birds at 
their feeding stations. 


surroundings? Hicks (1) finds that in 
Ohio a wild-trapped bird released in 
winter is about twice as likely to survive 
as an adult artificially propagated bird 
released at the same season, and about 
five times as likely to survive as an im- 
mature captivity-bred bird released in 
late summer. He also finds that wild- 
trapped winter releases tend to “stay 
put.” 

Is it possible to obtain equally good 
stability and survival in the more 
rigorous climate of Wisconsin? 

An opportunity to throw light on 
this question arose in 1936. Two refuges 
on lands of the University of Wisconsin 
showed damage to corn in spring, and a 
surplus of pheasants in the fall. This 
surplus was trapped, marked, and re- 
moved to other localitie®. 

This paper describe: © 2 methods of 
trapping and marking, and the move- 
ments and mortality after release. 


REFUGE POPULATIONS 


A drive made on the Arboretum Ref- 
uge on December 8 flushed 179 pheas- 
ants on 800 acres. The population was 
estimated as at least 200, a density of 
1 pheasant per 4 acres. 

No fall census was made on the Uni- 
versity Bay Refuge, but the winter 
removals plus the residual breeding 
stock (censused in February) indicate 
an early winter population of 220 
pheasants on 500 acres, or one per 2.3 
acres. 

The following pheasants were trap- 
ped from these refuges, feather-marked, 
banded, and released elsewhere: 
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Inde- 
termi- 
Cocks Hens nate Total 
From Arboretum 31 49 1 81 
From University 
Bay 46 82 1 129 


Totals 77 ~=«:1381 2 210 


TRAPPING 


Baiting at the trapping sites was 
begun December 6, 1936. Trapping 
was postponed until January 6 on ac- 
count of snowless weather. It continued 
intermittently until January 30, 1937. 

Traps were mesh-covered portable 
frames 36” X24” and 14” high, with a 
wire entrance funnel at each end. Both 
1” and 2” wire mesh were used, the 
former being better. 

The wire funnel requires adjustment 
as to size of opening. Birds escaped 
when openings were too wide, refused 
to enter when too narrow. The prin- 
ciple of this funnel is illustrated on 
page 50, Manual for Bird Banders (4). 

The traps were baited with shelled 
corn placed on the ground in the center. 
Wheat was tried but was consumed by 
small birds. Other grains are less 
palatable to pheasants (5) than corn 
and wheat. 

Traps were visited twice daily. The 
catch per trap ran as high as five birds. 

Sex Ratio in Traps. The traps oper- 
ated selectively against the hens, the 
season’s catch being double that of 
cocks. The census drives which pre- 
ceded the trapping showed no such 
differential in the population; there 
were as many cocks as hens. 

The sex ratio of the daily total catch 
fluctuated between wide limits; for 
example, 12 cocks: 4 hens, 19 hens: 1 
cock. It is well known that the sexes 
often congregate in separate flocks dur- 
ing the late fall and winter. Perhaps a 


given kind of weather affects the ap. 
tivity of the hen-flocks differently from 
the cock-flocks, and this in turn affects 
the sex ratio of the catch. Some gu) 
hypothesis seems to be the only way tg 
explain how a score of traps could el. 
lectively yield such a variable sex ratio, 

Scalping. The trapped birds tended 
to scalp themselves in their efforts to 
escape. Scalping was reduced by sub. 
stituting fish-net for wire-mesh tops, or 
by covering the top lightly with weeds 
and grass. A false top of net can be 
inserted beneath the wire top, but this 
requires a larger trap-frame with more 
head room. 

The seriousness of scalp wounds js 
not known. One hen with a healed scalp 
was seen on a nest four months after 
release. 

Trapping Sites. Traps should be set 
in or near tall vegetation. Whe 
trapped in the open, pheasants observe 
the approach of the trapper and have 
more time to scalp themselves. Feeding 
shelters are good sites. Traps set near 
natural food yield no catch. 

Apparently promising sites may yield 
no catch; for example, traps were set 
under a 20-year-old conifer windbreak 
used by many pheasants as a roost, but 
without success. The birds evidently 
did not feed under these roost-trees. 

Handling and Storage. In removing 
pheasant from a trap, and in all sub 
sequent handling, both of the feet 
should be grasped. A bird held by one 
leg may dislocate it. The feathere 
portion of the legs should not bk 
handled because the feathers are easily 
lost. 

The pheasants removed from the 
traps were placed in gunny sacks and 
later transferred to darkened crates 
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No more than 2 or 3 birds should be 
placed in one sack. Crates should never 
he tilted, especially after markers are 
attached. Birds should not be held in 
erates longer than 24 hours. They eat 
readily in the crates. 

In practical (as distinguished from 
experimental) operations it would be 
unnecessary to feather-mark, and hence 
unnecessary to hold birds over night. 
This should reduce shock, and improve 
survival above that here reported. 

Interference. Cottontail rabbits, fox 
squirrels and gray squirrels interfered 
with the trapping. Pheasants would not 
approach a trap with a squirrel nearby, 
nr enter a trap containing one. 
Trapped rabbits and squirrels scattered 
the bait and escaped by cutting holes 
in the fish-net tops, thus permitting the 
escape of pheasants subsequently enter- 
ing the trap. 

Rabbits were very wild when trapped, 
always injuring themselves and often 
escaping by battering the funnel. 

Squirrel trouble was worst during 
fair weather. The largest pheasant 
catches were obtained on stormy days, 
perhaps because of lesser interference 
from squirrels. 

Small dogs entered the traps and 
killed pheasants. Larger dogs upset the 
traps. A gray fox killed a pheasant in a 
trap. A horned owl was flushed from a 
trap after it had killed a pheasant 
by reaching through the mesh with its 
foot. 

The total trap mortality from pred- 
ators and trap injuries was 4 per cent 
of the pheasants caught. 


FEATHER-MARKING 


Before release each pheasant was 
marked with a white or bright-colored 









feather fastened to its dorsal tail 
feather. The marker on a _ winter- 
trapped bird should theoretically be 
retained until the moult of the following 
August, but we have no actual record 
of markers retained beyond July. 
Feather-marking has been used for 
ruffed grouse studies by Ralph King 
in Minnesota and Gardiner Bump in 
New York, it is being used in a Cali- 
fornia quail study by John T. Emlen, 
Jr., but none of these investigators 
have described their technique. Butts 
(6) describes the use of stains and 
paints, but not feathers, for marking 
small birds. Heydweiller (7) apparently 
published the first description of 
feather-marking. Lee and Anderson 
(8) have prepared a detailed discussion 
of the technique here described. . 
Feathers. The secondaries and tail 
feathers of white chickens and the wing 
coverts of white geese and turkeys 
were used as markers. Stiff curved 
primaries are unsuitable because they 
bend the shaft to which they are at- 
tached. Feathers picked ‘“‘wet” from 
commercial poultry are useless because 
their resilience has been destroyed. 
Colors. Markers were dyed red, 
orange, yellow, pink, or green with 
Diamond wool dye, and some left 
white, giving six kinds. To dye mark- 
ers, first wash them in vinegar and then 
boil for 15 minutes in the dye. Feathers 
so prepared retain recognizable color 
up to six months. Unwashed feathers, 
or those boiled only a short time, fade 
within two months. These data on 
color-fastness have been checked by 
exposure tests, as suggested by Butts 
(6), and by the observation of recog- 
nizable markers in the field as late as 
July 17. 
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As an alternative for dyed markers 
one may use natural feathers of pure 
bright color or bold pattern gathered 
from zoological gardens. 

Trimming. The shaft of the marker 
should be flattened at its base with a 
sharp flesh knife, followed by sand- 
paper. No marker should be much 
wider or longer than the tail feather 
to which it is attached, but it must be 
long enough to project beyond the tail 
coverts. 

Weighing. Before attaching the 
marker, the bird should be weighed, 
banded, and the sex recorded. To keep 
the bird quiet and to reduce ruffling, it 
was inserted head first into the open 
end of a woolen sock from which the 
toe had been cut and then closed by an 
elastic. After weighing and banding, 
the elastic was removed and the bird 
pushed through the open toe, head 
first. 

Banding. All pheasants were banded 
with Wisconsin Conservation Depart- 
ment bands, size 7. This size was large 
enough for the largest cocks, but size 6 
would have fitted most hens. 

Fastening the Marker. With the help 
of the confining sock, one man can at- 
tach a marker, but it is preferable to 
have a helper. 

First coat the underside of the 
marker and a corresponding section at 
the base of the dorsal tail feather with 
DuPont’s Household Cement. Let dry, 
recoat, and then lay the marker on the 
tail feather, attaching it firmly with 
three ties of waxed linen thread. Use 
square knots and dab each knot with 
cement. 

More than one marker per bird 
proved to be hard to see in the field. 
In pheasants, the tail is not spread 


enough to show more than one, fj. 
colored single markers would give two 
colors for each bird, but would increase 
the labor of dyeing. 

Feather-marking can be done in the 
field, but our birds were taken into g 
room warm enough to permit the han. 
dling of thread, cement and pencils 
without gloves. It is inadvisable to use 
a fully-heated room. 

Releasing. We did not succeed in re. 
leasing birds in daylight without their 
flushing on leaving the crate. We re. 
leased them in the open within plain 
sight of the desired cover, and let them 
fly to it. 

A non-flying release was found pos 
sible at dusk by placing the crate in 
cover and under overhanging limbs, 


MOVEMENTS AND SURVIVAL 
AFTER RELEASE 


A total of 15 releases varying from 
10 to 22 pheasants each was made. 
The sexes in each release were balanced 
as far as the differential catch of hens 
at the traps would allow. 

Release areas were selected to repre 
sent contrasting conditions of cover, 
food, topography, density of resident 
population, and distance from home 
range. Movements after release were 
traced by observing or retrapping 
feather-marked birds, by return of 
bands from birds found dead, and in 
one case by observing a healed scalp 
wound on an incubating hen. 

Of the 15 releases, one is discarded as 
yielding nothing of value. The remait- 
ing 14 are described in four groups, 
each emphasizing a single variable. It 
should be understood, however, that 
no complete segregation of variables 
was possible, i.e., each group sheds 
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some light on all the four variables 


studied. 
Group A. Return to Home Range. 


The maximum distance from which 
any pheasant returned to its home 
range was one mile. Hence we compare 
here only those releases made within 
a short distance of the two ranges 
trapped. All birds were moved to the 
point of release in covered crates. This 
excludes the possibility that they 
oriented themselves by observing the 
route. 


1.10 University Bay birds released 
January 9 at a point one mile from Uni- 
versity Bay, but separated from it by a high- 
way. No returns to home range. 

(Release was made in a fed upland covert 
of fair density but devoid of resident birds. 
In others years resident birds had deserted 
this covert in winter, despite feeding. These 
introduced birds stayed better than the 
residents, as evidenced by the following 
marked birds seen at the release point: 7 on 
January 22, 8 on February 23, 4 on March 16, 
lon April 17, 4 on May 13. Mortality: 1 hen 
found March 22 had been killed by a pred- 
ator.) 


2. 22 Arboretum birds released January 9 
and 28 one mile from the Arboretum. Two 
returns to home range: a hen on March 10 
and a crowing cock on April 24. 

(Release was made on a fed marsh of in- 
ferior density containing 18 resident pheas- 
ants. Marked birds seen at release point: 8 
on February 25. Dispersion: a cock found 
dead 2} miles away on May 15.) 

3. 11 University Bay birds released Jan- 
uary 9 and 11 two miles from University 
Bay. No returns to home range. 


(Release was made on an unfed marsh -: 


with poor cover but with a fair upland 
thicket nearby. No birds seen at release 
point subsequent to release. Dispersions: 2 
cocks and 1 hen fed at a farmyard one mile 
away February 2-23, 1 hen seen February 1 
and again April 17 on a fed marsh five miles 
away, 1 hen found dead April 6 in a rabbit 
trap two miles away.) 


Conclusions: Of 43 birds released at 
short distances, only two returned to 
their home range, and these from a 
distance of only one mile, and after the 
lapse of two months’ time. This propor- 
tion is so small, the distance so short, 
and the elapsed time so long as to sug- 
gest that random dispersal, rather than 
oriented movement, accounts for the 
returns. 

Group B. Holding Power of Food and 
Cover. Release A-3 (already described) 
was on unfed range with poor cover. 
Releases A-1 and A-2 were made on 
fed range with poor cover. These may 
now be compared with two releases on 
fed range with good cover: 

4. 19 birds released January 10 and 27 
on a well-fed well-covered marsh. Three 
moved 24 miles to another feeder, at least 8 
stayed where released, none dispersed. 

(This marsh was in the sandy region of 
Columbia County, ordinarily considered in- 
ferior in holding power. There was a moder- 
ate population of resident birds. More than 8 
birds stayed where released, but the observer 
failed to record date, number, and sex.) 

5. 10 birds released January 9 on a well- 
fed marsh with spotty cover. Two were seen 
April 15, none dispersed. 

(This is a marshy creek ordinarily with 
heavy cover but this year thinned by drouth. 
A drive made on February 3 in poor light 
showed 25 pheasants but no visible markers.) 


Conclusions from Groups A and B: 
Of 11 birds released where both food 
and cover were poor, all dispersed. Of 
32 birds released on good food but fair 
or poor cover, some dispersed but some 
held. Of 29 birds released on good food 
and good cover, none are known to 
have dispersed farther than to a nearby 
feeder. 

Group C. Holding Power of Uplands. 
Topographic Orientation. A great part 
of southwestern Wisconsin is upland 
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prairie with little or no winter cover. 
The sparse pheasant population moves 
to the river bottoms in winter and re- 
turns to the uplands in spring. Query: 
Will wild birds released on upland fol- 
low the already-departed resident birds 
to the lowlands, or will they stay put? 


6. 20 birds released January 13 in a bare 
foodless upland valley. None stayed. Ten 
dispersed groups totalling 14 birds were seen 
at points up to 9 miles distant during en- 
suing six months. Dispersal showed no 
topographic orientation. 

(There are wooded hills above the release 
point and good marshes 2-6 miles down- 
stream. There were no resident birds. Detail 
of dispersals: A banded bird was seen next 
day one mile downstream. Two cocks and a 
hen appeared two days later at a farmyard 
3 mile away and were fed there until March 
21. Eight other singles and pairs seen in 
every direction from release point at various 
dates up to May 16. A cock was killed by an 
automobile 4 mile from release point on 
July 15; on the same day another cock was 
seen in a field nearby. Two cocks were 
flushed from an alfalfa field 14 miles away 
July 17.) 

7. 10 birds released January 15 on bare 
upland prairie especially prepared with 
brushpiles, shelters, and feeding stations by 
C. E. Gordon of the Soil Conservation Serv- 
ice. Resident birds had gone downstream in 
fall. Dispersals: none known. Stayed: 7 birds 
seen regularly at a station ? mile from point 
of release. Mortality: 1 cock on April 8 at 
point of release; 1 hen with 15 chicks killed 
by haymower July 7 at a point 2} miles 
distant. 

8. 20 birds released January 8, one group 
on a creek between well-covered, well-fed 
marshes lying up and downstream respec- 
tively, another in adjacent well-fed upland 
thickets. There was local dispersion in both 
cases, the upland group tending to move 
downhill; the creek bottom group moving 
both up and downstream. 


Conclusions: Food plus artificial 
cover will hold winter releases even on 
the barest uplands, but releases on un- 
fed uplands disperse at random. 


If food and cover are good, there jg 
no conclusive up or downhill orienta. 
tion of long-distance movement, but 
upland releases move to bottomland 
coverts if they are visible from the 
uplands. | 

Group D. Population Pressure and 
Dispersal. No census of resident pheas- 
ants preceded the releases so far de- 
scribed. The following, however, were 
made on the Faville Grove and Elk. 
horn game areas where the resident 
birds in each covert had been counted, 
and where the movements of the intro- 
duced birds were traced by continuous 
retrapping and field observations: 


9. 15 birds released January 19 and 21 in 
a well-fed 10-acre tamarack bog containing 
35 resident birds. Five stayed, as shown by 
subsequent retrapping. Three dispersed to 
various points a mile away. More may have 
dispersed, for a census drive two days after 
release flushed 2/3 of the resident birds but 
only 1/15 of the planted birds. 

(Counting the surrounding feeding area, 
the density was four acres per bird before 
release, three acres after. Cover perfect. No 
known mortality.) 

10. 10 birds released January 21 at a 
fencerow feeder flanked by good fallow and 
thin marsh containing one resident bird per 
10 acres. Three stayed, six dispersed in 
random directions. 

(This release is almost completely ac- 
counted for. No known mortality. One 
marked hen known to have raised a brood 
2 mile away.) 

11. 10 birds released January 23 in well- 
fed 5-acre peat marsh grown to tall weeds 
and containing 15 resident birds. Five 
stayed. One moved 1} miles, 1 found dead, 
3 probably moved. 

(This marsh was burned five years ago. In 
the giant ragweed stage following the burn, 
it was birdless. As aster-goldenrod came in, 
it began to hold pheasants, but they range 
in winter over surrounding fragments of 
upland cover, often without returning at 
night.) 

12. 11 birds released January 23 in a well- 
fed 100-acre tamarack marsh containing 100 
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resident birds. Most stayed, 1 moved a mile, 
4killed by predators. 

(Counting the surrounding feeding area, 
the density of two acres per bird was raised 
only slightly by the release. Cover excellent.) 

13. 12 birds released January 17 in 20 
acres of uncut weedy rye, unfed, and nearly 
deserted by resident birds. None stayed. 
At least 4 stopped at surrounding feeding 
stations and stayed. Dispersal was random 
in direction. 

(The rye was surrounded by marshy hay- 
meadows, mostly mowed, but with patches 
of bush willow. Area considered too poor in 
cover to feed. Resident density 1 bird per 
30 acres. ) 

14. 21 birds released January 15 and 21 
on the bare end of a farm in sight of well-fed 
marshy thickets at the other end. 6 seen in 
these thickets next day; marked birds seen 
and retrapped there for rest of winter. 

(The terrain is flat. The release point had 
been deserted by resident birds, but the 
marshy thicket was heavily populated. No 
known dispersal or mortality.) 

Conclusions: Pheasants released in a 
good well-fed cover, already populated, 
did not disperse, but did suffer con- 
siderable predation. It is not certain, 
however, that the predation rate was 
heavier than in the resident birds; it 
may simply reflect the combined den- 
sity of the two, as would be expected 
from the Errington concept of a ‘‘thresh- 
old of vulnerability” (9). The preda- 
tion data, however, are much too crude 
to either support or refute the appli- 
cability of the Errington theory. 

Pheasants released on bare terrain in 
sight of good well-fed cover promptly 
moved to it and stayed there despite 
heavy pre-existing population. 

Pheasants were sometimes restless in 
coverts of less than 10 acres. Where 
small coverts prevailed, both resident 
and released pheasants adopted a 
“circuit” type of movement, travelling 
from one covert to another in se- 
quence spreading over a mile of dis- 


tance and several days time. (This type 
of ranging is uncommon in the smaller 
game birds, but common in the larger 
carnivores.) As in groups A-C, inade- 
quate food induced prompt dispersal in 
seemingly random directions. 


Corn DAMAGE ON REFUGES 


When the game manager establishes 
a pheasant refuge he seldom considers 
crop damage, but he is often forcibly 
reminded of it at a later date. 

Winter pheasant concentrations are 
inherent in the present “system” of 
accidental coverts. A mobile species 
on clean-farmed range will surely move 
in fall to the best winter cover, espe- 
cially if fed and protected there, and 
the spring dispersion from that cover is 
bound to be incomplete. Hence the 
stage is set for crop damage near 
refuges. It is evident that the Ohio plan, 
by its artificial dispersion of refuge 
pheasants, tends to relieve spring con- 
gestion and hence damage. 

The experimental dispersions here 
described afforded an excellent chance 
to observe whether reductions in pheas- 
ant density are followed by a decrease 
in damage. 

University Bay Refuge. This property 
is used by the University to grow inbred 
seed corn. To avoid contaminating 
pollens, such corn is grown on small 
fields surrounded by woods. These 
isolated fields are particularly vulner- 
able to pheasants. 

Feeding and protection on the Uni- 
versity Bay Refuge began in 1934. The 
first severe corn-pulling promptly fol- 
lowed in the spring of 1935. A rough 
census that fall showed about 250 
pheasants, or a bird per two acres for 
the range unit. 

In 1936, despite the shooting of 35 
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pheasants by a patrolman, a third of 
the corn on a 12-acre field had to be 
replanted, while three small plots were 
replanted as many as three times. The 


was reduced by the trapping Operations 
here described to 90 birds, or one per 
5.5 acres. 

The spring damage in 1937 was again 
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Fig. 1. Frequency of weight classes in wild Wisconsin pheasants in winter. 


occurrence of hayfield nests in densities 
as high as two per acre (10) afforded 
further evidence of abnormal conges- 
tion that spring. 

The fall population in 1936 was 220 
pheasants, or a bird per 2.3 acres. This 


serious, despite the 60 per cent reduction 
in population by trapping, and a further 
reduction of 9 per cent by shooting. The 
12-acre field was not hurt, but one d 
the three smaller plots had to be It 
planted. 
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A reduction by trapping to 75 in- 
stead of 90 breeding birds has been de- 
cided on for 1938. 

Other Areas. The Arboretum, and the 
two tamarack bogs at Faville Grove 
(releases 9 and 12) all have a denser 
population than that left on University 
Bay after the 1937 trapping; neverthe- 
less they sustained little damage. The 
lesson seems to be that corn-pulling, 
once established as a habit, is hard to 
eradicate even by stringent reductions. 
Conclusion: Trap hard enough to pre- 
vent its getting started. 


WEIGHTs OF PHEASANTS 


An analysis of the weights of the 208 
trapped pheasants of determinable sex 


marsh, but poorer in crop residues than 
the range of the light birds. Both 
ranges are well fed and have plenty of 
ungrazed woods. 

An insufficient sample of wild- 
trapped pheasants from the Faville 
Grove Game Area indicates light birds 
weighing about the same as those from 
University Bay; Faville Grove has 
both extensive marshes and heavy 
crop residues, but a much lighter aver- 
age population (1 pheasant per 12 
acres). The weight discrepancy, then, 
must simply be recorded as a fact not 
yet accounted for. 

The maximum and minimum indi- 
vidual weights of the 208 trapped 
pheasants were as follows: 











Location Heaviest cock Heaviest hen Lightest cock Lightest hen - 
University Bay 1,600 grams 1,426 grams 1,175 grams 866 grams 
Arboretum 1,770 1,342 1,117 927 

Faville Grove 1,557 1,886 1,088 879 

is presented in Figure 1. The upper SUMMARY 


group of curves (A) depicts the fre- 
quency of various weight classes in 
both sexes and both areas. The lower 
group (B) combines the weights from 
both areas, and may be assumed to 
represent winter weights of fed pheas- 
ants in this region. 

The upper curves disclose a distinct 
and consistent difference between the 
Arboretum and the University Bay 
pheasant weights. The Arboretumcocks 
are 100 grams heavier and the Ar- 
boretum hens 50 grams heavier. 

The reasons for this discrepancy are 
puzzling and perhaps important. The 
two areas are only two miles apart. 
There are no known differences in 
racial origin of the pheasants. 

The heavy birds have a range more 
lightly populated, richer in heavy 


Wild pheasants trapped in winter 
from managed refuges may be cheaper 
and better than artificial pheasants 
for replenishing understocked range. 

Two hundred and ten such pheasants 
were trapped, marked, and released 
under selected conditions in southern 
Wisconsin during January, 1937. 

Where food and cover were good and 
coverts of ample size, there was no 
dispersion. 

Where food was good but coverts 
small and scattered, the released birds 
held well in some instances. In others 
they (and also the resident birds) 
adopted a circuit type of ranging 
similar to that of the large carnivores, 

Where food and cover were both 
poor, dispersion was immediate and 
complete. 
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Heavy pre-existing population den- 
sity did not clearly accelerate dispersal 
of released birds from good well-fed 
cover. (Heavy populations in poor or 
unfed cover do not exist.) 

Heavy pre-existing population den- 
sity further increased by releases 
seemed to increase the predation rate. 

There was no clear topographic 
orientation in the movement of released 
birds, but birds released on poor cover 
within sight of good cover promptly 
moved to it. Birds released on good up- 
land cover within sight of good lowland 
cover moved to the lowland. 

There were no returns to home range 
except by accident. 

Crop damage near refuges, once 
started, may continue despite strin- 


gent reduction in density of pheasants 

The study disclosed an unexplained 
difference in weight of pheasants from 
the two areas trapped. 

In general, the Ohio plan is aq. 
mirably adapted to that transition 
period in which the farmer, while willing 
to help feed, is still inclined to let the 
state worry about winter cover. Under 
that plan the pheasants are wintered 
where cover happens to exist and then 
artificially redistributed so as to stock 
summer and fall range which would 
otherwise be vacant. This reduces 
spring congestion and crop damage. It 
is an artificial system but less so than 
the dependence on pen propagation 
toward which most states are steadily 
drifting. 
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EFFECT UPON WILDLIFE OF SPRAYING FOR 
CONTROL OF GIPSY MOTHS 


Allen Frost 


The largest infestation of gipsy moths 
(Porthetria dispar) in New York State 
during the 1937 season occurred in the 
Fishskill Mountains in an area abutting 
and including the western edge of the 
Clarence Fahnestock Memorial State 
Park in Putnam County, New York. 

Treatment of the area to control the 
pests offered an opportunity for ob- 
servations on effects the spraying might 
have upon the wildlife population. 

More than 80,000 egg clusters of 
gipsy moths were found in the infested 
area and treated with cresote in 1936, 
but despite this work many cater- 
pillars were found on the trees this 
year and spraying was deemed neces- 
sary. The area is in the barrier zone 
where efforts are being made to stop the 
western spread of the gipsy moth from 
New England to New York and other 
states. 

Clarence Fahnestock Memorial State 
Park is in a heavily wooded section of 
the Fishskill Mountains. The forest is 
of mixed hardwoods with a few scat- 
tered groups of hemlocks and pines. 
There are occasional small sections 
that had been previously cleared for 
farming, but abandoned and now show- 
ing considerable underbrush. Elevations 
vary from approximately 600 feet to 
1200 feet. A large part of the park and 
buffer terrain had been surveyed for 
the purpose of studying animal life 
before the spraying was started. 

The Eastern States Parkway passes 
through the park and traverses the 
western edge of the infested area where 


spraying took place in 1937. The 
northerly limit is marked by a county 
road known as the Bennett Sisters’ 
Road. The eastern boundary of the 
sprayed area is on the top of the moun- 
tain one mile to the east of the Park- 
way. The southern limits of spraying 
were near the Fishskill Hollow Road. 
Woodland swamps and bogs are fairly 
numerous within the area as well as in 
all adjacent territory. A 160-acre lake 
of recent construction and Roaring 
Brook are within the treated zone. In 
all, the sprayed area was about 1,500 
acres in size. | 

Six pounds of lead arsenate was used 
to 150 gallons of water. It was sprayed 
on ground cover, undergrowth, and 
the forest canopy by using seven 
machines over a period of about two 
months. Each machine was able to 
distribute 9,000 gallons of the spray in a 
ten hour day or 15 gallons per minute. 

Since it was physically impossible to 
inspect the entire sprayed area, sample 
sections were studied that could be 
compared to others outside the area 
where control measures were practiced. 
Observations were made along both 
sides of the Eastern States Parkway 
when only the western side was sprayed 
and along both sides of the Bennett 
Sisters’ Road, where the south side 
was sprayed. In each case, the type of 
woods and terrain on both sides of the 
roads was practically the same, and 
previous to spraying the bird popula- 
tion on either side of each road was 
much the same, 


| 


ia 
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Both sides of the Bennett Sisters’ 
Road are heavily wooded with various 
species of hardwood and occasional 
pines and hemlocks. The area is char- 
acterized by rock ledges and swampy 
ground. Undergrowth is dense and con- 
sists largely of mountain laurel(Kalmia 
latifolia), maple-leaved viburnum (Vi- 
burnum acerifolium), spicebush (Ben- 
zoin aestivale), winterberry (Ilex verti- 
cillata), blackberries (Rubus spp.), 
lowbush blueberries (Vaccinium spp.), 
club moss, and various herbs. 

Both sides of the Eastern States 
Parkway have similar flora; on the east 
there is a stream known as Roaring 
Brook and a recently built artificial 
lake. The type of woods is the same as 
elsewhere: oak, beech, birch (black, 
yellow, and gray), tuliptree, ash, and a 
few scattered hemlocks. On tracts pre- 
viously cleared, blueberries (Vaccin- 
zum spp.) were abundant and _ the 
mixed shrubbery very dense. The wood- 
land bogs are somewhat larger in ex- 
tent on the eastern side than on the 
west, but on the whole the areas are 
very similar. 

A check of sprayed and unsprayed 
sections showed an abundance of in- 
sectivorous birds in the unsprayed, 
and very few in sprayed, areas. Some 
of the tracts had to be sprayed heavily 
during the month of June, the nesting 
season for most of the birds; and in two 
cases it is known that the young in the 
nests were destroyed, not by being fed 
poisonous insects, but by trampling by 
persons doing the spraying. 

A nest of a chestnut-sided warbler 
with four dead young was found in the 
sprayed area and its loss may have been 
caused by desertion of the parent birds 
after the spraying. It is not believed 


that adult birds get a lethal dose of 
arsenic, but they seem to be driven 
from the sprayed area. One would 
suspect it is because of lack of food, 
When nests were near unsprayed areas, 
the birds were observed to feed in them 
and collect food there for the young, 
flying back to their nests in the sprayed 
area with the insects. These birds were 
of species which normally feed within 
a close radius of their nests, such as the 
northern yellow-throat, Louisiana water- 
thrush, veery, and oven-bird. In sections 
sprayed from two to four weeks earlier, 
more insectivorous birds were observed 
in the sprayed places than just after 
the operation and some were building 
nests. 

On June 17, from 7:30 a.m. to 8:30 
p.m., the writer surveyed about 1,000 
acres of sprayed territory, a good deal 
of which had been treated at least two 
weeks before, and saw only one oven- 
bird and one veery. In the unsprayed 
area across the Bennett Sisters’ Road 
many birds were recorded, as noted in 
accompanying lists. 

Records of mammals, reptiles, and 
amphibians were much more difficult to 
obtain than those of birds. One dead 
woodchuck (Marmota loquaz) was found 
at the entrance to its burrow and 4 
second was found on the edge of the 
sprayed area showing symptoms of 
convulsions and apparently in a dying 
condition. 

Between two and five in the after- 
noon of June 23, observations were 
made on a stretch of about 800 feet of 
Parkway sprayed June 21. A number of 
snakes were seen coming out of the 
sprayed area and crossing the road to 
the unsprayed side. Several were killed 
by automobiles. Seven blacksnakes 
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(Coluber constrictor constrictor) from 
three to about five feet long, three 
garter snakes (Thamnophis _ sirtalis 
sirtalis) and one hognose snake (Hetero- 
don contortriz), were seen in the three- 
hour period. The writer has studied the 
fauna and flora of Fahnestock Park 
over a period of four years, and this 
observation of so large a number of 
reptiles in an equal period is the first 
of its kind. The suggestion brought to 
mind is that either removal of small 
rodents or their death due to poisoned 
vegetation or the killing off of insects 
upon which some snakes feed were the 
cause of the migration of these reptiles. 

A total of 154 individual birds was 
recorded on the unsprayed areas during 
the course of this study and only 18 on 
the sprayed areas. 


OBSERVATIONS AT BENNETT 
SISTERS’ ROAD 


June 8, 1937 
South Side 
(sprayed) 
1 Oven-bird 1 
1 


North side 
(not sprayed) 
Northern flicker 
Blue jay 
Eastern crow 2 
Northern white- 
breasted nut- 
hatch 
Veery 
Yellow-throated 
vireo 
Black-throated 
blue warbler 
Oven-bird 
Northern yellow- 
throat 1 


—_ we 


o- 


14 
June 17, 1937 


Northern downy 
woodpecker 
ue jay 
tern crow 
Black-capped 
chickadee 
Eastern robin 
eery 
Red-eyed vireo 
Black and white 
warbler 


—— 


Veery 1 
2 Oven-bird 1 


no NWOrKND Nb 


South Side 
(sprayed) 


North Side 
(not sprayed) 
Black-throated 
blue warbler 
Black-throated 
green warbler 
Oven-bird 
Louisiana water- 
thrush 
Northern yellow- 
throat 
Red-eyed towhee 


= bo Oe bd 


29 
June 25, 1937 


Eastern crow Robin 
(with young) 1 
Black-capped 
chickadee 
Veer 
Black and white 
warbler 


(with 
young) 


Black-throated 
blue warbler 
Black-throated 
green warbler 
Oven-bird (and 
young) 
Louisiana water- 
thrush 
Northern yellow- 
throat 
American redstart 
Scarlet tanager 


tb 


@ | 
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July 6, 1937 

Catbird 

Eastern robin 

Red-eyed vireo 

Black and white 
warbler 

Chestnut-sided 
warbler 

Oven-bird 


Blue jay 
Red-eyed vireo 
Wood thrush 
Black and white 
warbler 
Black-throated 
blue warbler 
Black-throated 
green warbler 
Oven-bird 
Northern yellow- 
throat 


Qe = Cr ehh 


15 


vo | 


a ee ee 


17 


8 


Note: Hot day, birds quiet.and difficult to 


locate. 


July 7, 1937 
Northern crested 
flycatcher 
Black-capped 
chickadee 


None 


Note: Very hot day—birds very quiet. 


ro | - 
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OBSERVATIONS ON SIDES OF 
EASTERN STATES PARKWAY 


June 9, 1937 


West Side East Side 
(not sprayed) (sprayed) 
Eastern phoebe 1 
Northern downy 
woodpecker 1 
Catbird 1 
Red-eyeda vireo 2 
Wood thrush 1 
Veery 2 
Chestnut-sided 
warbler 2 
Oven-bird 3 
Scarlet tanager 1 
Chipping sparrow 1 
15 


June 14, 1937 

Blue jay Veery 
Eastern crow Oven-bird 
Blackcapped 

chickadee 
Catbird 
Veery 
Red-eyed vireo 
Black and white 

warbler 
Chestnut-sided 

warbler 1 
Oven-bird 4 
Scarlet tanager 1 


15 
June 15, 1937 

Black-capped None 
chickadee 4 
Catbird 1 
Wood thrush 1 
2 
1 


Veery 
Blue-headed vireo 


West Side 
(not sprayed) 


Black and white 
warbler 
Black-throated 
green warbler 
Oven-bird 
Louisiana water- 
thrush 
Northern yellow- 
throat 
Canada warbler 
American redstart 
Scarlet tanager 


East Side 
(sprayed) 


20 


June 21, 1937 
(heavy rain) 
Veery 1 None 
Chestnut-sided 
warbler 
Oven-bird 2 
Red-eyed towhee 1 


June 25, 1937 


Woodpecker (sp.) 1 Eastern crow 1 
Catbird Red-eyed vireo 1 
(with young) 1 Eastern song spar- 
Eastern robin 3 row 

Wood thrush 
Veery 
Red-eyed vireo 
Black and white 
warbler 
Chestnut-sided 
warbler 
Red-eyed towhee 
Scarlet tanager 


21 
Allen Frost 


Clarence Fahnestock Memorial State Park 
Tompkins Corners, N. Y. 








State Park 





SURVIVAL OF CANADA GOOSE GOSLINGS, BEAR 
RIVER REFUGE, UTAH, 1937 


Cecil S. Williams and William H. Marshall 


In a recent study of the nesting of 
Canada geese on the Bear River 
Migratory Bird Refuge, Utah,! it was 
found that in 84 nests 331 goslings were 
successfully hatched, an average of 3.9 
birds to a brood. It then became de- 
sirable from a management standpoint 
to discover and evaluate any limiting 
factors that might influence the gosling 
population. Accordingly a series of 
counts both of the number of broods 
and the number of goslings to a brood 
was begun on May 2, 1937, when the 
first brood was observed. The counts 
were continued until the last day of 
June, after which it was difficult to 
distinguish between adult and young 
birds. 

Observations were not restricted to 
the area on which the nesting study had 
been made, but were made also on ad- 
jacent parts of the refuge, as the broods 
move freely from one unit of the refuge 
to another. As little difference in sur- 
vival on the several units was noted, 
the data for all have been combined. 

The bare earthen dikes that impound 
the water of the refuge were the pre- 
ferred roosting places of the geese dur- 
ing the brooding period. Adults with 
broods moved to these artificial banks 
every evening soon after sundown and 
remained there until about 8 o’clock 


1 Williams, C. S., and Wm. H. Marshall, 
Goose nesting studies on the Bear River 
Migratory Waterfowl Refuge, Utah. Journ. 
Witpuirze MANAGEMENT, vol. 1, nos. 3-4, 


October 1937, pp. 77-86, Pls. 6-8, 4 figs., 
1 table. 


the following morning. The counts were 
usually made early in the morning from 
an automobile the progress of which 
along the dikes caused the birds to 
move to open water. Field glasses were 
essential as the birds were usually sev- 
eral hundred yards offshore before all 
could be counted. Considerable diffi- 
culty was encountered at times in ob- 
taining an exact count of the number 
in a brood because of the effect of wave 
action and light on visibility. On such 
occasions, some broods were not re- 
corded. 
In all, 2,599 broods were counted, 
681 in May, and 1,918 in June. In 
Table 1, which shows the frequency of 
occurrence of brood size, it may be 
noted that a normal distribution was 
approached during both months. Means 
were 4.87 and 4.73, repectively, and 
the standard deviations of 1.8 and 1.4 
indicate a close grouping of the data. 
Coefficients of variation of 3.0 and 3.7 
per cent point to a low variability of 
measurements in each instance. The 
largest number of broods recorded in 
one day (June 28) was 186. On that 
date visibility was excellent, and a 
count was made on all of the units of 
the refuge. Thirty-eight of the 46 ob- 
servation trips were restricted to Units 
1, 2, and 3; and the 123 broods recorded 
there on June 1 probably represent the 
maximum for these units. It is of in- 
terest that the average number of 
broods seen per trip around the area 
was 84.4, this being 68 per cent of the 
above maximum. On only four occa- 


17 











18 JoURNAL OF WILDLIFE MANAGEMENT, VoL. 2, No. 1, JANUARY 1938 


sions did the count exceed 85 per cent 
of the maximum. These percentages 
are worthy of note because they were 
obtained on an area where a daily 
habit of the birds made possible a 
definite census method that could ap- 
proach a complete sample. 


TABLE 1 
FREQUENCY OF OCCURRENCE 
OF CANADA GOOSE 
BROOD SIZES 


Size class May June 
1 13 74 
2 86 228 
3 116 340 
4 129 405 
5 130 325 
6 80 199 
7 42 131 
8 22 68 
9 28 56 

10 10 24 
11 6 27 
12 9 15 
13 + 5 
14 3 7 
15 3 2 
16 — 4 
17 — 2 
18 -— 2 
19 — 2 
20 - 1 
26 — 1 

Totals 681 1,918 


It will be noted that there is a dif- 
ference between the average size of 
brood for May and the average size of 
broods found to have left the nest dur- 
ing the nesting study. The increase is 
caused by the banding together of two 
or more broods under the care of one 
pair of adults as the birds move from 
the dikes to open water. Such shifts 
were frequently noted and were ac- 
companied by frenzied calling and fly- 
ing about of the adults losing their 
broods. The largest number of goslings 
seen together was 26, probably repre- 
senting at least six normal broods. 

The loss of one-tenth of a gosling 


per brood as is indicated by the means 
for May and June is within the limits 
of observational error. It may, however, 
approximate the true loss. Certainly 
there were no outstanding destructive 
factors. During the study, one au. 
thentic report was received of a Cali. 
fornia gull taking a gosling. The adult 
geese made no attempt to protect the 
young in this instance, and the gosling’s 
efforts to escape the gull by diving 
were unsuccessful. On many occasions 
California gulls were observed resting 
on dikes among the goose broods during 
the early mornings and feeding in areas 
adjacent to them later in the day. The 
gulls were the only diurnal predators 
that could reach the broods. Six dead 
goslings were found during the study 
but could not be satisfactorily autopsied 
because of decay. 

The habits of the geese during the 
period were of considerable interest. 
Their roosting on the dikes at night, the 
mixing of broods, and the methods of 
escape from unknown danger and gulls 
have been mentioned. There was a 
very definite grouping of broods 
throughout the period of study. At 
least 75 per cent of the broods in Unit 
2 could be found daily at three localities 
along the outer dikes. There was no 
apparent environmental reason for this, 
as the dike is quite uniform in char- 
acter and the localities represented ex- 
tremes as to distance from the vegeta- 
tion of the unit. The birds when dis- 
turbed from their roosting places on the 
dike would always swim in the direc- 
tion that would ultimately place them 
farthest from the observer when he ar- 
rived at the spot they had left. This 
often involved swimming slightly to 
ward the approaching car. 
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SuMMARY 


1. The growth rate of wild Canada 
goose goslings is such that it is difficult 
to distinguish them from adults in the 
field two months after they leave the 
nest. 

9. A definite requirement for a dry 
roosting place was noted. 

3 Counts of 2,599 broods were made. 
These indicated an average brood size 


of 4.87 and 4.73 for May and June, 
respectively, these means being based 
on approximately 70 per cent of the 
broods. 

4. Banding together of broods was 
frequently observed. 

5. Mortality factors were found to be 
negligible. 

6. A grouping of broods on certain 
parts of the outer dike indicated a 
social instinct. 

Willen NU Marshall. 


Biological Survey 
Brigham, Utah 





RESULTS OF THE CLARK NATIONAL FOREST 
FUR-BEARER SURVEY 


Earl L. Atwood, Jr. 


The Clark National Forest comprises 
slightly less than 2,000,000 acres gross 
area in the Ozark portion of Southeast 
Missouri. It is one of the newer forests, 
having first been established as a pur- 
chase unit in 1934 and enlarged to its 
present size in March 1935. 

Prior to the making of the survey, 
here reported upon, it has been the 
practice on this forest to prepare the 
fur-bearer section of the Supervisor’s 
annual wildlife report from statements 
received from rangers. Estimates of the 
fall populations and of the number of 
animals removed by trapping were in- 
cluded but after checking over these 
reports for two seasons it became ap- 
parent that the true picture was not 
being presented. 

It was decided, therefore, to make a 
forest-wide inquiry among the trap- 
pers and fur buyers and on February 1, 
1937 the first steps were taken to initi- 
ate this survey. All rangers were re- 
quested to assign a qualified man to 
secure from the trappers on each ranger 
district the following information: 

1. Name and address of each trap- 
per, number of pelts collected by him, 
and average price received; also a state- 
ment as to the per cent of decrease or 
increase for each species during the past 
five years; the number of seed stock of 
each species remaining in each trapping 
territory at the close of the 1936-37 
trapping season; and the size and loca- 
tion of the individual’s trapping terri- 
tory for each species. 

2. Map: (a) Showing location of resi- 


dence of each trapper by a system of 
numbers; and (b) The range of each 
trapper’s operations. 

This survey was conducted during 
the month of February by one man on 
each ranger district. The personnel used 
consisted of refuge keepers and CCC 
camp foremen thoroughly familiar 
with the district and fairly well known 
to the inhabitants. 

Difficulties were encountered in each 
district which reduced the quantitative 
value of the survey, but which also 
brought to light a condition, the extent 
and seriousness of which has, no doubt, 
been overlooked by State authorities, 
In interviewing the trappers it was 
found that some were loath to give in- 
formation concerning their catch be- 
cause they had trapped without a 
license and many refused to give the 
information for this reason. The per- 
centage of trappers in this category 
varied between ranger districts but was 
high in all parts of the Forest. It was 
impossible to determine accurately 
what this proportion averages for the 
Forest, but estimates were from 20% 
to 50% for different districts. From 
conversation with the men who made 
these surveys and with fur buyers, itis 
believed the average percentage was 
in the neighborhood of 40%. Most of 
the trappers who spend a considerable 
portion of their time at trapping each 
season buy a license. Many of the farm 
ers, farm boys and others, however, 
who trap incidentally to their regulat 
work, do not purchase a license. 
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It was extremely difficult to obtain 
information as to the amount of seed 
stock in point of numbers left of each 
species at the end of the trapping sea- 
son. It was not difficult, however, to 
obtain statements from well-informed 
trappers and fur hunters as to the rela- 
tive abundance of seed stocks. State- 
ments of trappers indicated that the 
relative abundance of seed stock at the 
end of the season on the basis of main- 
taining the population levels of last 
season (in the order of decreasing 
abundance) was: gray fox, wolf, red 


which would be worth more than the 
gray fox or wildcat. But while the red 
fox pelt follows the mink in point of 
value and the wolf pelt follows the 
raccoon, there are relatively few trap- 
pers with the ability to make more 
money trapping these animals than 
those in the first-named group. By 
comparing the weighted average fur- 
bearer population trend (Table 1) with 
the relative abundance of seed stock 
remaining at the close of last season on 
the basis of maintaining pretrapping 
numbers, we find that those species 


TABLE 1 
1936-37 SEASON DATA AS TO TAKE BY CLARK FOREST TRAPPERS 








Species Trapped 





Muskrat | Raccoon 


Mink | Red Fox|Gray Fox Wildcat 





Number of pelts 
from area surveyed 563 258 


83 55 102 21 





Average price re- 
ceived by trapper 


$4.26 | $1.60 





Percentage of total 


number 71.5 9.6 9.5 


0.9 1.7 





Percentage of total 


value 28.7 12.7 12.7 


5.2 3.7 





Weighted average 
population change 
over past 5 years 


—5.5%| —3.5%| —13.2% 



































1 Insufficient data to give reliable figures. 


fox, wildcat, skunk, opossum, raccoon, 
muskrat, and mink. 

It was found to be universal with 
the trappers to attempt to capture 
every mink, muskrat, raccoon, op- 
ossum, and skunk within their trapping 
territories. Attempts to obtain the pelts 
of wolf, gray fox, red fox, and wildcat 
were made much less often in propor- 
tion to the attempts on the former 
group. This is explained by the fact 
that during the time necessary to trap 
gray fox or wildcat, the average trap- 
per could be getting several opossums, 
skunks, muskrats, or possibly raccoons 


with the least seed stock remaining 
at the end of the last trapping season 
have also shown the greatest decrease 
during the past five years and those 
species with the greatest relative seed 
stock left at the end of the 1936-37 
trapping season have maintained popu- 
lation levels or increased during this 
period. For example, compare the gray 
fox population trend during the past 
five years with the reported seed stock 
remaining at the end of the 1936-37 
trapping season (as shown in Table 1), 
with the trend of the mink population 
which as indicated by trappers decreased 
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20.9% and which had practically no 
seed stock remaining at the close of the 
1936-37 season. 


POPULATION TRENDS 


As has been indicated earlier, the 
attempt was made during the survey 
to have the trapper or fur buyer give 
a statement as to the trend on a per- 
centage basis for those species with 


largest percentage will represent the 
force of trend. This is but a short cy 
to the final figure obtained by subtract. 
ing the smallest force from each of the 
two larger forces and then taking the 
difference between the remaining typ 
forces. For instance, the results of the 
replies as to the trend for opossum 
showed that 64% believed the popuk. 
tion to be decreasing, 7% believed jt 
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Graph 1. Population trends of fur animals: 1924-34, Missouri; 1932-36, 
Clark Forest; 1937-44, projected. 


which he was familiar. There are three 
possibilities: the population is increas- 
ing, decreasing, or remaining the same. 
An arithmetical average of change does 
not give the true picture of population 
trend, since reports that the trend had 
been to remain the same would be 
eliminated without exerting any effect 
on the average. However, the following 
method of evaluating the three varia- 
bles allows each one to exert an equal 
effect: If the replies for each species are 
converted to a percentage basis the 
difference between the largest and next 


the same, and 29% believed it increas 
ing. We eliminate the 7% by sub 
tracting it from 29% and from 64%, 


leaving 57% claiming a decrease ani 


22% claiming an increase. Then W 
take the difference between these tw 
and get the remainder 35 which canbe 
plotted as a graph to indicate popult 
tion trend (Table 5 and Graph 1). 
Explanation of graphs of furbeatt 
population trends: In Graph 1, tl 
data in Table 5 are presented by plot 
ting the trend of the survey made by 


Bennitt and Nagel (1) for the peri § 
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1924-34 and of the Forest Service sur- 
vey for the period 1932-36. 

The horizontal axis is used to repre- 
sent the 1924 level and vertical dis- 
tances above or below this represent 
deviations from this level. Time in 
years is represented by equal distances 
along the horizontal axis. The slants 
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from the average of replies from trap. 
pers and fur buyers. 


INTERPRETATION OF GRAPH oF Fyn. 
BEARER POPULATION TRENDs 


A glance at the graph (1) for the 
years 1924-34 shows the population 
trend to vary from no change for the 


LECENO 

OPOSSUM © ‘ 
muskraT | 4», 
RACCOON -?——». 
MINK a—4 
RED FOX —_—_. 
ge. an 
SKUNK ne 


19 36 


1937 YEAR 


Graph 2. Average per cent population change in Clark Forest fur bearers, 1932-37, 
from trapper’s and fur buyer’s replies. 


in Graph 1 represent deviations from 
the 1924 population level for the period 
1924-34 from the Bennitt and Nagel 
data, the 1932-36 trend from the 
Forest Service data assuming the popu- 
lation had deviated to the level of 1932 
as shown by Bennitt and Nagel, and 
the future trend 1936-42 if present 
controlling factors remain unchanged. 

Graph 2 is the plotted change in fur- 
bearer populations on Clark Forest 
from the 1932 level to the end of the 
1936-37 season expressed in per cent 


red and gray foxes to a decrease for 
raccoon of —36. Thus the graph may 
be interpreted to indicate relative de 
creases which for purposes of further 
comparison may be assigned values il- 
dicated on the graph for the year 1934. 
The fox population trend has been to 
remain the same as for 1934, the 
opossum numbers decreased to abott 
—7.4, the skunk to — 10.7, the mink to 
— 21.4, and the muskrat and raccoon t0 
— 24.2. It has been known by trapper, 
fur buyers and others interested i2 
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wildlife that the fur bearers in general 
have been decreasing for many years, 
but this is the first attempt to portray 
graphically the relative rates of the 
downward trend. 


CoNCLUSIONS AS TO TREND 
1924-34 


1. Red and gray fox numbers re- 
maining stationary. 

2. All other fur bearers decreasing. 

3. Rate of decrease for mink, musk- 
rat and raccoon was approxi- 
mately three times that of skunk 
and opossum which were serious. 


TRENDS DuriING 1932-36 


Since the Forest Service survey for 
the 5 years was, in a general way 
similar to the Bennitt-Nagel survey for 
the period, it is logical to assume that 
our data can be used to extend the 
graph from the values indicated for 
1932 to the values obtained for 1936- 
37.season to indicate change in trend 
during the five-year period. The trend 
as shown on the graph has been toward 
a continued, and progressive reduction 
innumbers, except for gray foxes which 
show a slight increase. 

The change of individual species was 
as follows: % % 


opossum from — 9 to —35 
skunk from —13 to —31 
muskrat from —29 to —81 
mink from —26 to —92 
raccoon from —29 to —36 
red fox from 0 to —27 
gray fox from Oto + 3 


TRENDs OF WoLF AND WILD- 
CAT POPULATION 
The interviews with fur hunters and 
trappers did not yield a great deal of 
information concerning the trends of 


wolf and wildcat populations in the 
Clark Forest. To obtain this informa- 
tion, professional trappers were con- 
sulted and they believe that there has 
been a gradual general decrease in the 
number of wildcats during the past 
twenty years. This supports the find- 
ings of Bennitt and Nagel in their sur- 
vey of 1934. During the period 1935- 
37 the number of wildcats has de- 
creased at a faster rate in most portions 
of the Clark Forest, the exceptions 
being in Oregon County adjacent to the 
Eleven Points River in the vicinity 
known as Irish Wilderness and in 
the Forest Service-State Cooperative 
Eleven Points Refuge. In these two 
areas there has been an increase in 
wildeats during the past five years. 
During this period there has been an 
exodus of settlers with the result that 
the wildcats and wolves have suffered 
less than formerly. 

The trend in wolf population in the 
Clark Forest during the past five years 
has been generally upward. Stock- 
men’s associations and wolf trappers 
are agreed upon this fact. Apparently 
certain areas have offered habitats 
more suitable than others and in these 
areas the increase has been more rapid. 
The following counties within the For- 
est boundaries have shown an increase: 
Iron, Dent, Reynolds, Crawford, Wash- 
ington, Oregon, Ripley, and Madison. 
In the remaining counties the popula- 
tion has remained about stationary. 

One trapper in Madison County has 
kept an accurate record of the wolves he 
has trapped or shot during the past 
twenty years. During this period he has 
trapped over the same area and by the 
same methods, hence it is believed that 
the record (here reproduced) reflects 
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the wolf population trend for the Clark 
Forest in general and for Madison 
County particularly. 

A Madison County wolf trapper’s 
record 1918-37: 


1918—6 1923—0O 1928—9 1933—2 

1919—5 1924—5 1929—0 1934—7 

1920—7 1925—0 1930—1 1935—0O 

1921—0 1926—0 1931—0O 1936—12 

1922—0 1927—4 1932—0 1937—12 

These figures indicate that the wolf 
population in Madison County is as 
great or greater than at any time 
during the past twenty years. During 
1935 Madison County paid bounties for 
five adults and 13 young wolves. The 
increase since 1934 may be explained in 
part by improvement in cover resulting 
from the sprouting of undergrowth as a 
result of fire protection in the Clark 
Forest during 1934-36. Another fac- 
tor has been the exodus of residents 
from large blocks of land acquired by 
the Forest Service with the result that a 
considerable number of areas have been 
created where the wolves have re- 
mained unmolested during this period. 
Other contributing factors are the ces- 
sation of payment of bounties by many 
counties financially embarrassed, and 
the greater time necessary to trap 
wolves, leaving too little incentive to 
trap the animals when no bounty is 
offered. 

SUMMARY 


1. All fur bearers in the Clark Na- 
tional Forest, with the exception of 
wolf and gray fox, have shown a sharp 
decrease in numbers from 1932 to 1937. 

2. The decrease in muskrat, mink, 
and raccoon during this period has been 
so rapid that all indications point to 
their being extirpated within a very 


few years if present decimating factors 
continue. 

3. The decrease in skunk and opos. 
sum during the 1932-37 period has been 
much more rapid than during the 
1924-32 period, indicating that these 
fur bearers have been reduced to the 
point where the numbers will decrease 
at an increasing rate which may result 
in five years, in their being in the pres. 
ent plight of the mink and muskrat, if 
present trends continue. 

4, The red fox and wildcat has shown 
a slight decrease in numbers during 
1932-36, though they can still be classed 
as common. 

5. Wolves and gray foxes have shown 
a slight increase since 1932. Available 
information indicates there are more of 
these animals than at any time during 
the past twenty years. 

6. At present, the opossum is the 
most important in point of total num- 
bers trapped and in total value of the 
pelts. 

7. The 300 trappers and fur buyers 
interviewed are about half of the total 
number operating. 

8. The size of the individual trap- 
per’s range varied from 300 to 12,000 
acres with an average of about 700 
acres. 

9. The most heavily trapped areas 
were bottom lands along streams with 
an average of approximately 4 mile of 
stream per trapper. 


LITERATURE CITED 


1. Bennirt, Rupotr, and NaGst, W. 0. 
1934. A survey of the Resident Game 
and Furbearers of Missouri. The 
University of Missouri Studies, 
Vol. XII, No. 2. 
Earl L. Atwood, Jr. 


U.S. Forest Service 
St. Louis, Missouri 





8 


factors 


d Opos- 
as been 
ng the 
t these 
to the 
ecrease 
r result 
1 pres- 
krat, if 


shown 
during 
classed 


shown 
ailable 
nore of 
during 


is the 
| num- 
of the 


buyers 
e total 


trap- 
12,000 
it 700 


areas 
3 with 
nile of 


0. 

Game 
i. The 
tudies, 
700d, Jr. 


Service 
fissouri 








NOTES 


As a result of the recently completed 
mail balloting, it is announced that the 
Regional Representatives have all been 
reelected. See list on outside back cover. 


The President states that he has 
appointed Dr. Ralph E. Yeatter of 
Champaign, Illinois, as Chairman of 
the Nominating Committee for the 
coming meeting of The Wildlife Society. 


The North American Wildlife Con- 
ference will be held in Baltimore, 
Maryland, with headquarters at the 
Lord Baltimore Hotel, February 14-19, 
inclusive, 1938. Wildlife Society meet- 
ings have been scheduled as follows: 
Meetiug of the Council 2:00 P.m., 
Sunday, February 13; annual business 
meeting 7:30 p.m., Monday, February 
14; and a social gathering 7:30 P.M., 


Tuesday, February 15, preceding which 
any business not completed at the pre- 
vious meetings will be disposed of. 
During the course of the social meeting, 
refreshments will be served. 


Since the only opportunity to act 
upon all applications for membership 
and bring the work of the Membership 
Committee up-to-date will be at the 
annual meeting, publication of a for- 
mal printed list of members will be 
deferred until the April issue of The 
Journal of Wildlife Management. A 
mimeographed list of members, as com- 
plete as circumstances will permit, will 
be available, however, at the meeting 
and copies of it can be obtained by 
members not attending the meeting 
upon request to the Secretary, Victor 
H. Cahalane, National Park Service, 
Washington, D.C. 
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EMPLOYMENT SERVICE OF THE WILDLIFE SOCIETy 


a 








Purpose: This service will be operated as a department of the Journal for the 
dual purpose of publishing information concerning (1), available positions anj 
(2), qualifications of persons seeking such positions. 

Limitations: To conserve the time of officers, the Employment Service’ willbe 
confined to announcements of openings and statements of the qualifications of 
candidates. All correspondence will be between prospective employers and appi 
cants, and not with officers of the Society. Appointments to nearly all federal and 
many state positions in wildlife management are based upon Civil Service ratings 
Aspirants should therefore apply to the U. 8. Civil Service Commission, Wash. 
ington, D. C., or to corresponding state organizations for announcements of ex. 
aminations. Appointing officers are invited to report vacancies and new positions 
to the Employment Service. 

Procedure: Each member will be entitled to one five-line statement of his edv- 
cation, qualifications, and preferences as to type of position in each volume, Ad. 
ditional lines will be charged for at the rate of 5 cents per line, and additional 
insertions at the same rate for all lines required. 

All communications for the Employment Service should be sent to the Editor, 
W. L. McAtee, Bureau of Biological Survey, U. 8. Dept. of Agriculture, Wash. 
ington, D. C. 

DePuy, Percy L., 1725 Leavenworth, Manhattan, Scuroept, Joun F., 5027-29th Avenue S., Minne 
Kansas. M.S. Kansas State College, 8 years on Kansas apolis, Minnesota. B.S. University of Minnesota, 1937. 
State faculty, 3 years with U.S. Biological Survey, 1 year Major wildlife management; minor forestry. Position 
as Assistant Biologist with Soil Conservation Service. desired: field work in wildlife management. 

Last position terminated for lack of funds. Desire position 
in teaching, research or practical wildlife management. 

Hagn, PauMEr L., 301 So. Walnut Street, Milford, Suitu, J. Rost., 401 E. Third Street, Superior, Wit 
Delaware. New York State College, of Forestry, 1925. consin. B.S. University of Minnesota. 1937. Gradusted 
Employed more than 2 years as Chief Forester and Wild- _—_ with major in wildlife management and minor in forestry, 
life Technician with Farm Security Administration in Employment desired in any wildlife work. 


Delaware; desires position with any wildlife program. 
Present position terminated by lack of funds} 


Stites, CHarzes A., 120 Chestnut Street, Fairhaven, 
Massachusetts. Two years college training. Four and a 
half years foreman in CCC work, including past year 
and a half in charge of wildlife work on 5,000 acre refuge. 
Field work desired. 
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DUCK NESTING STUDIES, BEAR RIVER MIGRATORY 
BIRD REFUGE, UTAH, 1937 


Cecil S. Williams and Wm. H. Marshall 


The reservation of marsh, lake, and 
pond areas where waterfowl once nested 
in great numbers or where they paused 
to rest in their seasonal migrations has 
done much to insure the continued ex- 
istence of many species. Such areas 
must, however, be managed to provide 
adequate food, cover, and protection 
not only for birds already frequenting 
them, but also for the increased num- 
bers which may be expected in the 
future. A thorough understanding of 
the habits and requirements of the 
waterfowl and of environmental forces 
acting upon them is necessary if such 
areas are to be managed to the best 
advantage for the purposes for which 
they were created. 

During the summer of 1937 investi- 
gations were made at the Bear River 
Migratory Bird Refuge to obtain data 
concerning the nesting requirements of 
waterfowl there, the factors influencing 
nesting, and how conditions might be 
improved. Findings relative to the 
Canada goose were presented in a pre- 
vious paper (1), while those pertaining 
to the various species of wild ducks are 
given in the present report. 

Acknowledgments are made to Vanez 
T. Wilson, Refuge Superintendent, for 
the use of a boat and motor, which were 
essential to the work. The writers are 
indebted also to Douglas Jones, Utah 


State Agricultural College student, and 
to William Cawley, Mitchell Shostak, 
and Robert Gabbert, CCC enrollees, 
who assisted in the field work. 


THE Bear River REFUGE 


The extensive marches of the Bear 
River delta, located near the north- 
eastern end of the Great Salt Lake in 
Utah, have been known for many years 
as one of the more important waterfowl 
areas in the West. Accounts of early ex- 
plorers tell of millions of birds, and as 
Utah became settled, market hunters 
and later hunting clubs were estab- 
lished here. In more recent years the ex- 
tent of the area valuable to waterfowl 
has been considerably reduced by 
changing climatic conditions and by in- 
tensive use of the Bear River for irriga- 
tion and power purposes. Fewer birds 
have frequented the area, and of those, 
many thousands have succumbed to 
botulism. 

In 1928 Congress authorized the es- 
tablishment of the Bear River Migra- 
tory Bird Refuge, and in 1929 construc- 
tion of earthen dikes to impound the 
fresh water of the Bear River and to 
exclude the saline water of Great Salt 
Lake began. About twenty-five miles of 
dikes now divide the refuge into five 
units and enclose approximately 25,000 
acres of shallow water. (Fig. 1.) Diver- 
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sion of water into the several units is by 
means of both artificial and natural 
channels and the water levels are regu- 
lated by means of spillboxes in the 
dikes and of control gates on the river 
itself. At the present time the main flow 
of the river enters Unit II of the Refuge 








goose study and need be only briefly 
outlined here. They consisted of peri- 
odically and methodically Searching the 
entire area for nests, recording the de. 
sired data on field forms, a sample of 
which was reproduced in the previoys 
report (1, p. 80), marking the nest with 















































Fig. 1. Map of the Bear River marshes showing the relation of the study area, 
Unit II, to the other units of the refuge. 


and, by cutting a network of channels 
before reaching open water, has created 
conditions permitting growth of the 
most extensive nesting vegetation found 
on the refuge. The studies here reported 
relate to this Unit. 


METHODS OF THE INVESTIGATION 


The methods used were quite similar 
to those reported (1) for the Canada 


a tag numbered to correspond with the 
form number, and spotting it on a field 
map. Periodic records were made of 
changes in water levels, and of the his 
tory of the clutches of eggs. Care was 
taken to cover the eggs with nesting 
material promptly after counting them. 
The following standards were adhered 
to as closely as possible in recording the 
history of nests: eggs were recorded a 
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hatched only if egg membranes bore 
evidence of that fact; as destroyed by 
predators, where absent or if fragments 
of shell or yolk were found in the nest; 
as flooded, when the eggs were found in 
the water or indications were that the 
nest had been under water; and as de- 
srted, when they were found cold on 
several occasions and there was no evi- 
dence that a bird was attending the 
nest. Instances occurred where eggs had 
evidently been pushed out of nests by 
sitting birds; the category of miscel- 
laneous failures included also eggs that 
were not hatched due to the death of 
the female on the nest, as well as young 
birds that died in the nest or eggs. In 
all other cases eggs were listed as Not 
Hatched—cause unknown; this record- 
ing included infertile eggs and also eggs 
of community nests which failed to 
hatch. The fate of 65% of the located 
nests was determined with an average 
of 2.3 visits per nest. 


Tue NEstTING SEASON 


The 1937 nesting season for ducks on 
the Bear River Refuge began the first 
week in May, reached its peak during 
the last part of June, and terminated 
during mid-August. As shown in Figure 
2, indicating the number of nests of the 
four major species found during each 
ten-day period of study, nest building 
activity was at its height by mid-June 
and the greater part of the birds were 
incubating by the last of that month. 
Although hatching of mallard eggs was 
noted in May, apparently the hatching 
peak for the four more common species 
was not reached until about the twen- 
tieth of July, hatching being still low 
at the first of the month. At the time 
the nesting study was closed on August 
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6, there were still a few females in- 
cubating eggs. 


Tue NEsTING POPULATION 


Many species of birds nest on the 
refuge and due consideration should be 
given to all in any management meas- 
ures undertaken. Included among the 
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Fig. 2. Trends in number of nests of the 
four principal species found and terminated 
during each ten day period of the study. 


breeders are such interesting and valu- 
able species as the Canada goose, coot, 
marsh wren, avocet, willet, black- 
necked stilt, Franklin and California 
gulls, western and pied-billed grebes, 
Brewster’s egret, glossy ibis, Forsters 
and black terns, Treganza’s and black- 
crowned night herons, and the double- 
crested cormorant. This report deals 
with only the duck nesting populations. 

Nests of nine species of ducks were 
found in the study area, that of the 
gadwall most abundantly, 928 nests of 
this species being located, representing 
39% of the total. Nests of the other 
ducks were found in the following num- 
bers and percentages: cinnamon teal, 
524, 22%; redhead, 343, 14%; mallard, 
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312, 13%; pintail, 209, 9%; ruddy, 50, 
2%; shoveller, 37, 1%; and bluewinged 
teal and widgeon, four nests each. Thus 
a total of 2,410 nests was found. A care- 
ful field check with the refuge staff 
indicated that this number probably 
represented 80% of the nests on the 
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Fig. 3. Cover types by percentages 
of area in Unit IT. 


area, and that there was a total popula- 
tion of about 3,000 pairs on the unit. 


Locations or NEsts 


The location of the nests of the 
several species is noted on the species 
nest maps (Plates 2-4 in the appendix). 
With the exception of those of the 
ruddy and redhead ducks, the nests 
were mostly in the upstream parts of 
the marsh. The nests of even the red- 
head tend to be centered away from the 
lower marsh area. The general grouping 
of the nests apparently reflects pref- 
erences for certain types of cover and 
the influence of certain environmental 
factors to be discussed later. 


DISTRIBUTION OF SurraBig 
NeEsTING Cover 


The factors which influence the kind 
and distribution of the marsh plants o, 
the refuge are as yet imperfectly unde. 
stood, but preliminary investigation; 
indicate that the courses of channeks 
and soil alkalinity play major roles, The 
vegetation map (Plate 2-A) shows the 
general location of the main species of 
cover plants occurring in the Unit, anj 
the percentages of the total area tha 
each occupies are indicated in Figure}, 
In order to analyze plant distribution 
further, transects were run on repr. 
sentative lines across the upper and 
lower parts of the marsh. In Plate |, 
the upper drawing illustrates vegets. 
tive conditions at the higher levels o 
the marsh while the lower drawing rep- 
resents those of the lower levels. 

In the upper marsh there is a zons- 
tion of cover that is apparently de 
pendent on channel water, ground ele 
vation, soil moisture, and soil alkalinity. 
Hardstem bulrush (Scirpus acutus), the 
width of whose zone varies inversely 
with the elevation and slope of the 
channel banks, with an occasional patd 
of cat-tails (Typha latifolia and 1. 
angustifolia) usually occupies the stry 


nearest the channel. The next zone may § 
be of willow, of a mixed community i 


weeds, or of both. This zone is seldom 
more than twenty-five feet in width fa 
it normally occupies only the bette 
drained ground. A shallow area, bart 
of vegetation, the extent of which 
apparently correlated with the conce 
trations of soluble salts that drain d 


the elevated channel-banks and atl § 


mulate in the depressions, is commotl 


found about equidistant between tf 


channels. Between this and the willot F Atriple. 
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_ weed zone are found glasswort (Salz- 
vornia rubra) and salt grass (Distichlis 
the kind spicata) with the former, apparently 
ants on more tolerant of salts, bordering the 
Y unde. J arren area. 

tigations The vegetation of the lower marsh is 
channel quite different; most of the area is 
les. The | jovered with water, in which alkali bul- 
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grow while some saltgrass occurs in sod 
transplants. 


CovEeR TypEes AND THEIR USE 


Each of the zones of vegetation in the 
upper marsh as well as the extensive 
areas of emergents of the lower areas 
both require and create conditions 








ne ay Fig. 4. Charts showing the use made of cover types for nesting by ducks 
runity ¢i as a group and by individual species. 
s seldom 


width {tf rush (Scirp-:s paludosus) is dominant, 
e bette and large patches of cane (Phragmites 
a, barre communis), hardstem bulrush, and cat- 
which § F tails occur. Shallow ponds or barren 
> conte F areas are found interspersed among the 
drain oF vegetation. Saltgrass grows only on 
nd acct slight elevations that are never entirely 
pmol} covered with water. On artificial banks 
ween th a few alkali-tolerant plants such as 
e will F Atriplex hastata and Chenopodium spp. 


which apparently determine their utili- 
zation by nesting ducks. The use made 
of the several nesting environments was 
determined by recording the number of 
nests found in each and will be con- 
sidered in some detail since it seems to 
indicate cover preferences on the part 
of the duck species. 

The number of nests for each duck 
species as well as the percentage located 
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in each type of cover are noted in values of all cover types to each snoo; 0% 
: : -_ Species pr 
tables in the appendix. This informa- of duck. wall 
tion is also graphically condensed in Hardstem bulrush comprises 3% of 26% 
Figure 4. It is apparent that the plant the vegetation of Unit II and is found be a 
communities on the Bear River Refuge both bordering the upper channels ang ing) 
differ considerably in their value as_ as patches in the lower marsh. Its height atic 
nesting cover. This is true whether varies considerably, in favorable places 19% 
ducks be treated as a group or as in-_ being ten feet, while in drier spots it valu 
dividual species. Since the service ren- may not exceed one foot. The density appr 
gady 
TABLE 1 teal, 
PER CENT-ACREAGE USE VALUES Al 
: the 1 
Cinna- 
Covertype Gad- | mon | Red- | Mal- | pintail Ruddy | Shovel-| All locat 
well Teal head lard ler | Species ait 
part. 
Hardstem bulrush 11.0 7.6] 21.6] 21.6] 8.6 10.6 6.3 | 13.0 well 
Alkali bulrush 1 ol 2 ot st 5 a 08 with 
Saltgrass Pi 3.8 7 5 3.6 1.5 5.0} 1.7 
Cat-tail 2 3 2.3 3} 3 2.3 — z thou; 
Willow 28.7{ 4.5| — 9.0 | 12.0 — | 1.51135 Fons 
Weeds 27.1 12.0 _— 4.5 7.61 ms 10.5 | 15,5 ai 
Cane 6.0 1.5 3.0 7.6| 4.5 a — | 45 eally 
Foxtail barley 7.6 6.0 — _— 3.0 —_ — 4.5 same 
Arrowgrass 3.0 1.5 — — 1.5 — —_ 1.5 : 
Sedges 7.6) 7.6] — 4.4] 1.5 6.0; — | 6.0 its h 
comy 
P ; ae ; other 
dered by a certain cover is conditioned averages about 1.5 culms per linear vile 
to a great extent by the amount avail- foot. During the winter the culms of the tion 
able, per cent acreage-use ratios, season bend in various directions pro ware 
(per cent of nests in a cover) ducing a ground cover beneath which w 8 
, ducks find suitable nesting sites. The of th 
(per cent acreage of a cover) Canada geese were reported (1, p. 83), he | 
were determined for each type of cover as utilizing this plant as a base upon eithe 
by species of ducks, and compiled in which to build their nests, but the weed 
Table 1. To each of the six kinds of ducks were found to use it only forco F  ;. po 
cover which singly constitute less than cealing cover or nesting material. At 
1% of the vegetation but in aggregate Cover of hardstem bulrush was & FP of al 
total 4%, an arbitrary acreage value tensively used by all duck species. (! alkal: 
of .66% was given. In the case of salt- all the nests found, 39% were mf chicg 
grass the available nesting area in and, as regards its use by species, only speci 
which was reduced at least 50% by for the cinnamon teal and the shovel’ F fo, ¢ 
flooding, the acreage value is halved, did the percentage fall below 25, bel! — the q 
thus 13 instead of 26 is used. These 23 and 19 for these species, respective: F  redhe 
per cent acreage-use ratios serve for The redhead and the mallard duck at th 
comparing the use made of one cover made the greatest use of this type,e fF the 1 
type by the various ducks, and also the having 65% of their nests therein, fF Nests 
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proximately double that for the gad- 
wall and ruddy, while the pintail had 
26%. If per cent utilization of a cover 
be an index to the degree it meets nest- 
ing requirements, and the lowest utili- 
sation be taken as 1 (the shovellers’ 
19%, in this instance), the relative 
value of hardstem bulrush might be 
appraised for: redhead and mallard, 3; 
gadwall and ruddy, 2; and cinnamon 
teal, pintail, and shoveller, 1. 

Alkali bulrush constitutes 59% of 
the marsh vegetation in Unit II and is 
located predominantly in the lower 
part. This perennial emergent grows 
well in subalkaline soil that is covered 
with a few inches to a foot of water, 
though it does occur in shorter and less 
dense stands on areas that are periodi- 
cally flooded. Its density is about the 
same as that of hardstem bulrush, but 
its height averages about 28 inches as 
compared to as much as six feet for the 
other bulrush. The dry culms that re- 
main each winter seldom form a founda- 
tion above the water; consequently, 
nests placed in this cover must be built 
up around adjacent supporting culms 
of the previous season’s growth or upon 
the foundation below the water. In 
either case, the nearby vegetation is 
used for nesting materials and the nest 
is poorly concealed. 

A total of 134 nests, representing 5% 
of all the nests located were found in 
alkali bulrush. This cover was used 
chiefly by the ruddy and redhead ducks, 
species which often make foundations 
for their nests. It was noted that all of 
the duck nests other than those of the 
redhead and ruddy in this cover, were 
at the border of other vegetation where 
the mud was not covered by water. 
Nests in alkali bulrush were distributed 


as follows among the duck species: 
ruddy, 15 nests, 30%; redhead, 7, 11%; 
shoveller, 3, 8%; pintail, 10, 5%; gad- 
wall, 39, 4%; mallard, 12, 4%, and 
cinnamon teal, 18, 3%. The compara- 
tive estimate of the value of alkali bul- 
rush for the above species would be: 
10, 4, 3, 2, 1, 1, and 1, respectively. 

Cat-tails, both Typha latifolia and 
T. angustifolia, are found on the study 
area and they are apparently equally 
suitable so far as nesting purposes are 
concerned. They constitute about 6% 
of the area of nesting vegetation and 
occur in strips along channel banks and 
in more extensive patches in the lower 
marshes. They reach heights of nine or 
ten feet in water ten to twenty inches 
deep; but grow also in shallower water 
and even on moist ground, though less 
luxuriantly. The stems seldom number 
more than one per linear foot and since 
the old vegetation does not produce a 
solid covering above water, ducks nest- 
ing among cat-tails must build plat- 
forms upon which to place their nests. 
In this respect utilization of the cover is 
quite similar to that of alkali bulrush. 

Ninety-four nests or 4% of the total 
number were in cat-tails, and, as with 
alkali bulrush, the principal users were 
the ruddy (7 nests, 14%) and redhead 
(40 nests, 12%). The mallard was the 
only other species that used this cover 
to any appreciable extent. The order of 
use for all species was: mallard, 23 
nests, 7%; cinnamon teal, 12, 2%; pin- 
tail, 4, 2%; and gadwall, 8, 1%. Ap- 
praisal of the value of cat-tail cover for 
the above species, respectively, is: 14, 
12, 7, 22, and 1. 

Saltgrass is the second most exten- 
sive cover plant occupying 26% of the 
marsh area in Unit II. It forms a dense 
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ground cover that is sufficiently high 
(in most places, 8-10 inches) to offer 
good concealment to nesting birds. 
More than 50% of it, however, was 
flooded throughout June, thus reducing 
the nesting possibilities considerably. 

Nests of 525 ducks, representing 22% 
of the total, were found in saltgrass. It 
was of most importance to the shoveller 
(24 nests, 65%), to the cinnamon teal 
(261, 50%), and to the pintail (96, 
46%). Surprisingly, it was used also to 
a considerable extent (10 nests, 20%) 
by the ruddy duck, a species whose 
nesting is usually regarded as being re- 
stricted to the cover of emergent aquat- 
ic plants. The use of saltgrass by other 
species was as follows: gadwall (81 nests 
9%), redhead (31, 9%), and mallard 
(22, 7%). More nests would have been 
located in saltgrass, no doubt, had more 
of it been above water during the nest- 
ing season. Its relative use by the vari- 
ous ducks, however, would probably 
not have been much changed; that 
value, under the conditions, may be 
expressed as for the shoveller, 9; the 
cinnamon teal, 7; the pintail, 7; the 
ruddy, 3; and the gadwall, redhead, and 
mallard, 1 each. 

Cane (Phragmites) is one of the less 
abundant plants occurring in well scat- 
tered patches in the lower parts of the 
marsh and occupying less than 1%. It 
grows to a height probably greater than 
any of the other covers, but owing to 
the fact that it usually occurs in shallow 
water and breaks off several feet above 
the ground, it offers few good nesting 
sites. The broken stems, however, were 
commonly used by Brewster’s egret and 
other herons in nest construction. Sixty- 
eight duck nests, 3% of the total, were 
found in cane distributed by species as 


follows: gadwall, 33, 4%; mallard, 15 
5%; pintail, 6, 3%; redhead, 7, 2%. 
and cinnamon teal, 7, 1%. 

Three species of willow (Salix exigua, 
S. amygdaloides, S. lutea) are found on 
the channel banks of the upper marsh, 
They are chiefly shrubby in character 
forming a dense tangle of brush with an 
understory mainly of weeds. An occa. 
sional willow reaches the proportions of 
a tree and is used for perches by mag- 
pies during the nesting season. Nests 
among willows were relatively safe 
from flooding since the trees were grov- 
ing on the bank elevations as shown in 
Plate 1 (upper). 

The number of nests found among 
willows totaled 230 or 9%. The chief 
nester in this cover was the gadwall 
with 178 nests, 19%. Four other species 
using willow to some extent were: pin- 
tail, 17, 8%; mallard, 18, 6%; cinnamon 
teal, 14, 3%; and shoveller, a single 
nest. The two species of diving ducks 
were not represented. An evaluation of 
this cover for the several ducks is: gad- 
wall, 6; pintail, 3; mallard, 2; cinnamon 
teal, 1; and 0 for the other species. 

A large majority of the plant species 
in the area are herbs which have: been 
listed in this study as ‘‘weeds.” These, 
however, occupy less than 1% of the 
area and, like the willow, are limited to 
the higher channel banks in the upper 
parts of the marsh. The most important 
of these weeds are: 

Ragweed—A mbrosia elatior 

Wormweed—Ambrosia biennis 

Salt bush—Altriplex hastata 

Sea blite—Bassia hyssopifolia 

Wild mustard—Brassica nigra 

Blackweed—Dondia spp. (intermedia and 
speciosa) 

Squawweed—Grindelia squarrosa 

Sunflower— Helianthus nuttallit 
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Marsh elder—Iva azillaris 

Wild lettuce—Lactuca scariola 
Waterhoarhound—Lycopus asper 
Black medick— Medicago lupulina 
White sweetclover—Melilotus alba 


Catnip—Nepeta cataria 
Fivefinger—Potentilla anserina 


Wild rose—Rosa spaldingit 

Yellow senecio—Senecio hydrophilus 

Stinging nettle—Urtica brewerit 
Their use for nesting cover depends 
almost entirely on the abundance of the 
current year’s growth as the old plants 
present only a sparse, skeleton-like ap- 
pearance at the beginning of the nesting 
season. 

Like the willows, these species are 
used chiefly by the gadwall which had 
170 nests or 18% of its total in this 
type. Other ducks using this cover 
were: cinnamon teal, 40 nests, 8%; 
shoveller, 2, 7%; pintail, 11, 5%; mal- 
lard, 9, 3%; the divers, again, did not 
use this cover. The comparative value 
of weeds to nesting wild fowl, taking 
the mallard as the unit, would be: 
gadwall, 6; cinnamon teal, 3; shoveller, 
2; pintail, 2; and mallard, 1. 

Several other plant communities were 
utilized slightly by nesting ducks. To- 
gether they constituted less than 1% of 
the total emergent vegetation. Rush 
(Juncus balticus), sedge (Carex nebras- 
kensis), foxtail barley (Hordeum juba- 
tum), and arrowgrass (T'riglochin mari- 
lima), occurred in dense, scattered 
communities over the higher levels of 
the marsh and their early vegetation 
attracted the nesting birds. 

The gadwall used these covers to a 
greater extent than any other duck 
species, having 48 nests in rush and 
sedge, 51 in foxtail, and 12 in arrow- 
grass; cinnamon teal was next with 25, 
19, and 6 nests respectively; while 


twenty nests of 3 other species of ducks 
were distributed about equally be- 
tween the three types of cover. For 
none of the ducks did nesting exceed 
five per cent in any of these groups. The 
comparative use value of these three 
covers is: 


Rush and sedge: pintail, 1; mallard, 
3; ruddy, 4; and gadwall and cin- 
namon teal, 4. 

Arrowgrass: cinnamon teal, 1; pin- 
tail, 2, and gadwall, 2. 

Foxtail barley: pintail, 1; gadwall 
and cinnamon teal, 2. 


In regard to the relative importance 
of the plant covers to the ducks as a 
whole, the reader is referred to Table 1 
and to the first chart in Figure 4. It is 
apparent that of the four major cover 
types, hardstem bulrush was by far the 
most valuable for nesting. The fact 
that the 3% area of this cover har- 
bored 39% of the nests in contrast to 
the 59% alkali bulrush with only 5% 
of the nests, accounts for the startling 
difference between per cent acre-use 
ratios of the two cover types. Of the 
other extensive cover types, saltgrass 
and cat-tails were determined as having 
per cent acre-use ratios of 1.68 and .66, 
respectively, which means that both are 
far below hardstem bulrush in cover 
value. 

The ratios pertaining to the less ex- 
tensive cover plants should be inter- 
preted with caution, since they are 
based not only upon fewer records but 
also upon somewhat arbitrary acreages 
and would be reduced if the per cent 
acreages were greater. Of this group 
willow and weeds rank high, primarily 
due to the choice of nesting sites by the 
gadwall. The order of preference for 
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other covers is sedge and rush, cane, 
foxtail, and arrowgrass. 

From field observations it was ap- 
parent that the greater concentrations 
of gadwall nests were among willows 
and weeds. Next in importance to the 
gadwall was hardstem bulrush, and the 
two covers of least importance were 
alkali bulrush and cat-tail. For the 
cinnamon teal, weeds and hardstem 
bulrush were of about equal value and 
lead in rank, with cat-tails and alkali 
bulrush again the least important. The 
redhead, mallard, and the ruddy fa- 
vored the hardstem bulrush, other cov- 
ers used by these species having much 
lower per cent acreage-use ratios. The 
order rank of the other major cover 
types for these three ducks was in each 
instance: cat-tail, saltgrass, alkali bul- 
rush. The per cent acreage-use ratios 
for the pintail indicated that the values 
of hardstem bulrush and willow were 
highest and about on a par, and that 
weeds were next in importance. The 
shoveller was the only duck other than 
the gadwall that seemed to prefer weed 
cover over hardstem bulrush. Since 
this result was based upon so few nests, 
however, it has little value for com- 
parative purposes, and observations in- 
dicated that the shoveller liked salt- 
grass very much more than any other 
available nesting cover. 


Duck NesTING DENSITIES 


Examination of the completed duck 
nesting maps showed that for each spe- 
cies there is a center of distribution for 
the nests, though the groupings for the 
mallard and redhead are quite similar. 
Since there is almost unlimited food 
and water in the area, these distribu- 
tion centers may well be interpreted as 


places of optimum nesting value to the 
species. 

In order to appraise these valyes 
data for the east side of what is known 
as Blodgett’s Channel and for a strip 
on the west side of the old river channel 
were segregated. These tracts were ge. 
lected because the waterway name 
runs through the center of the gadwall, 
mallard, and redhead areas, while the 
strip mentioned is intensively used by 
the cinnamon teal. Both areas wer 
covered thoroughly during the investi. 
gation. 

In calculating acreage, since 90 to 
95% of the duck nests located during 
the study were within forty-five feet of 
channels, this figure was taken as the 
width of the nesting area, while the 
length was scaled off on the cover map, 
As shown in Table 2, the area along the 
selected reaches of the channels was 
calculated and the number of nests 
found therein counted from the nesting 
maps; the number of nests per acre by 
species was calculated from these 
figures. 

It will be noted that the maximum 
densities vary with both the species and 
the areas. Bens-Blodgetts and upper 
Blodgetts areas have 79 and 72 nests 
per acre of which 55 and 46, respec- 
tively, are of gadwalls. The former is 
practically all of the willow and weed 
type as shown on the left side of Plate? 
(upper), with a strip of salt-grass on the 
outside that attracted cinnamon teal 
to the extent of 9 nests per acre which 
is nearly the highest density found for 
the species. This strip did not, however, 
have the highest mallard or redhead 
densities, a finding probably correlated 
with the lack of hardstem_ bulrush. 
Upper Blodgetts is quite similar with 
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the zones becoming somewhat nar- 
rower. 

Middle Blodgetts is almost entirely 
a hardstem bulrush cover type and has 
a high redhead density. This is the 
frst of the areas under consideration 
which is below the 4,205 contour line, 
and it was about half flooded during 


nesting was the cinnamon teal, pos- 
sibly in redhead built nests. The chan- 
nel known as the old river channel, 
with the exception of a very narrow 
band of hardstem bulrush at the edge 
of the water, is lined with saltgrass to 
a width of 90-100 feet, one half of 
which was flooded. This grass was ap- 


TABLE 2 
DUCK NESTING DENSITIES 

















Channel Bens- Upper Middle Lower Old Total — “ 
Blodgetts| Blodgetts| Blodgetts| Blodgetts| Channel | Nests Aere 
Cover Willow Willow | Hardstem|Alkali and] Salt- All **3,000 
Weeds Weeds | Bulrush | Hardstem| grass acres 
Hardstem Bulrushes 
Bulrush 
Acreage 1.0 1.0 1.5 2.0 2.7 
Gadwall 55 46 16 0 1 928 31 
*(55) (46) (24) (3) 
Cinnamon 9 6 6 2 10 
Teal (9) (6) (9) (4) (27) 524 17 
Redhead 5 5 10 11 1 
(5) (5) (15) (22) (3) 343 11 
Mallard 8 8 14 0 1 
(8) (8) (21) (3) 312 .10 
Pintail 2 ‘4 4 0 1 
(2) (7) (6) (3) 208 .07 
Ruddy 0 0 1.5 1 0 50 .016 
| (2) (2) 
Shoveller 0 0 0 0 1 37 .O1 
(3) 
Tora 79 72 51.5 14.0 15 2,402 8 


























* Figures in parentheses indicate number of nests found in area. 


** Planimeter reading Plate 1, 2,947 acres. 


the nesting season. Lower Blodgetts is 
typical of the lower reaches of the 
marsh with both alkali and hardstem 
bulrush present, and since it is below 
the 4,204 contour line, it was all flooded 
during the nesting season. It will be 
seen that redhead densities were the 
highest here and that one ruddy nest 
was located. The only other duck found 


parently of especial value for the cin- 
namon teal as the density of nests was 
ten per acre. Other ducks nested here 
only sparsely. 

The high densities noted character- 
ize only limited areas and are not to be 
used for calculating nest capacity of 
large tracts. The last two columns of 
Table 2 indicate the total number of 
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nests, and the number of nests per acre 
for the entire study area. It is believed 
that the .8 nests per acre found on the 
area represent an average where exten- 
sive tracts of suitable cover are avail- 
able on the refuge. All of the above 
calculations have been on the basis of 
nests actually found. If we assume that 
there were 3,000 nests in the area, as 


f = . 


Number o 
s 28 ¢ 











ar 


io 1S 20 2&8 3 “5 30 
Distances fo Channel (feet) 
Fig. 5. Curves showing the relation of 
nesting sites to channels as expressed by the 


distances of nests of the four important 
species of ducks from channel banks. 


justified on pages 31-32, the density 
would be 1.0 nests per acre. It would be 
of great interest to have comparable 
figures for other areas where condi- 
tions are perhaps more favorable for 
such species as the pintail and shoveller. 
It is thought that the Bear River data 
on gadwall, redhead, and cinnamon 
teal my represent optima for these 
ducks. 
CHANNEL RELATIONSHIPS 


The distance of each nest from a 
channel or from open water was re- 
corded with the view of determining the 
influence of this factor on nest location. 
From the data obtained, it was ap- 
parent that the ducks selected nesting 
sites primarily on the basis of the char- 


acter of the vegetation. Channels, hoy. 
ever, influence both the character and 
distribution of the vegetation to such 
an extent that their importance to 
nesting birds should not be overlooked. 

Though other areas were searched 
with the same thoroughness, approx. 
mately 95% of all the duck nests found 
were within forty-five feet of channels, 
The curves in Figure 5 are indicative of 
the indirect influence of channels on the 
selection of nesting sites. The mallard 
and redhead, which used the hardstem 
bulrush most extensively, show iden. 
tical curves, with the peak for locations 
very close to channel edges and with 
rather uniform decline for more remote 
situations. In the case of the cinnamon 
teal, the secondary leveling of the curve 
is accounted for by the extensive use of 
saltgrass, a cover more distant from the 
channels. The curve for the pintail 
would be quite similar to that of the 
teal. 

The gadwall curve shows a peak for 
sites 5 to 6 feet from channels, due to the 
use by this bird of the willow and weed 
zones that are just outside the hard 
stem bulrush on the upper channels. 

Channels and channel vegetation ap- 
parently exerted but little influence on 
the selection of nesting sites by the 
ruddy and shoveller, both species nest- 
ing in greater numbers some distance 
from channels. In each case, however, 
there were more nests within 15 feet 
channels than beyond that distance. 


Hetcut or Nests ABOVE Bottom 


The data obtained on the height d 
nests above the ground is of particulit 
interest in relation to the flooding @ 
nests. Practically all of the nests had 
the inside bottom of the bow! withit 
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three inches of the mud, 96% in the 
ease of the shoalwater ducks and 70% 
of the divers. The ruddy duck and the 
redhead had 52% and 25% of their 
nests, respectively, between three and 
eight inches of the bottom. This was 
to be expected of these species, since 
the greater number of their nests were 
located in cat-tail, alkali bulrush, and 


41 


female and all but one of the forty-six 
flushings, were less than ten feet dis- 
tant. For the ruddy and redhead only 
42 flushings were recorded in 387 visits. 
Of a total of 2,720 records, in only 94 was 
the distance involved greater than ten 
feet. This would indicate that if the 
bird flushes from the nest rather than 
sneaking off, she sits exceedingly close. 


TABLE 3 
FATE OF EGGS 








———— 








Num- | Num- D Pp d Out | Miscel-| Un- 
Species ber of | ber of |Hatched e- d vy Flooded] of laneous} known 
Nests | Eggs serte - Nest | Losses | Causes 
Gadwall 660 | 6,000 |5,106 | 130 | 291 91 3 — | 379 
(71) (85) (2) (5) (1) om ~e (7) 
Cinnamon 326 2,655 |2,232 142 69 77 3 — 132 
Teal (62) = (84) (6) (2) (3) = a (5) 
Redhead 212 2,651 677 137 170 694 98 5 870 
(62) (26) (5) (6) (26) (4) ~ (33) 
Mallard 185 1,582 953 97 52 99 3 4 374 
(59) —_ (60) (6) (3) (6) _ —_ (24) 
Pintail 135 969 796 11 41 21 — 18 82 
(65) —_ (82) (1) (4) (2) (2) (8) 
Shoveller 23 189 152 13 13 = —— —- 11 
(62) = (80) (7) (7) = — = (6) 
Ruddy 19 158 82 32 — 25 3 1 15 
(38) — (52) (20) _ (16) (2) — (10) 
Toran 1,560 /|14,204 9,998 562 636 1,007 110 28 1,863 
































hardstem bulrush. In all other cover 
types 99% of the nests were within 
three inches of the mud. 
FLusHING DIsTANCES 
Flushing distance data of the study 


_ demonstrate the tendency of waterfowl 


to sneak from their nests when danger 
approaches. With every species, except 
the shoveller, at least 50% of the nest 
Visits were recorded with no flushing. 
In the case of the shoveller, ten nests 
were located without flushing the 


There was a distinct reduction in the 
flushing distances and an increased 
amount of sneaking from nests about 
the first of July. 


Biotic POTENTIAL AND ENVIRON- 
MENTAL RESISTANCE 


Having considered the bearing of cover 
types and other environmental influ- 
ences on the choice of nesting sites by 
the various duck species, it is desirable 
to call attention to the biotic potential 
of the ducks and to environmental re- 
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sistance during the nesting period. 
These data pertinent to ducks as a 
group are condensed in Table 3, while 
those relating to individual species are 
presented in Tables 4-10 in the ap- 
pendix. The following discussions are 


200 


Number of Nests 
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Clutch § Size 


Fig. 6. Curves showing the clutch size 
class frequencies for the five more common 
nesting ducks. 


based only upon nests for which com- 
plete histories were obtained. 

Figure 6 summarizes the information 
on clutch sizes for the five most 
abundant nesters. It will be seen that 
the peak of frequencies for the gadwall 
is at ten eggs per nest; for the cinna- 
mon teal, at nine and ten; for the mal- 
lard, at eight; and for the pintail, at 
seven and eight. Data for the shoveller 
and ruddy ducks were too incomplete 
to show definite peaks, their averages 
being 8.2 and 8.3, respectively. No 
definite peak is apparent for the red- 
head, its average being 12.5 eggs per 
nest. For some reason, there was a 
large number of community nests for 
this bird, one with 39 eggs being found; 
almost invariably the number of eggs 
hatched in these composite clutches 
was very small. No definite correlation 


of cover types with clutch size was 
found. It is worthy of note, however, 
that in all but the cinnamon teal th. 
largest average clutch size was found 
in the cover type that had the highest 
percentage acre-use ratio. 

The success of nesting was gy. 
prisingly high for four species, the gad. 
wall, cinnamon teal, pintail, and shovel. 
ler hatching between 80 and 85% of ali 
the eggs laid. The mallard fell cop. 
siderably below this mark with a 60% 
hatch; while the ruddy duck hatched 
only 52%. The lowest rate (26%) was 
that of the redhead. 

As already reported for the Canada 
goose, (1, p. 85) saltgrass was the best 
cover for success in nesting. The hatch 
in this cover was 87%, a rate closely 
followed by willow, weeds, and foxtail 
The lowest hatch in a particular cover 
type was for alkali bulrush where only 
44% of the eggs hatched. The hardstem 
bulrush was about midway between 
these two extremes with a percentage 
of 58. 


The causes of egg loss have been F 


listed in six categories in tables in the 
appendix. Each will be discussed sep 
arately and in a comparative manners 
between species of ducks and cover 
types. 

Desertion was found to be a minor 
cause of loss for all species of ducks 
except the ruddy, which had 20% ofit 
eggs fail to hatch, presumably due ti 
this cause. It is possible that the pe 
centage of the redhead egg los 
placed in the column“ Unknown” shouli 


be to some extent shifted to this caté | 


gory, which would make desertions i! 
important cause of egg mortality f 


both of the diving ducks included if 


this study. It is the impression of th 
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authors that egg losses due to the ac- 
tivities of the field crew during the 
study were perhaps considerable for 
these two species but of minor im- 
portance for the other ducks. 

Predation was found to be of small 
importance, causing less than 7% of the 
egg losses of all ducks. Among possible 
predators the following were observed 
during the study: skunk, weasel, musk- 
rat, meadow mouse, California gull, 
raven, magpie. Nearly all of the depre- 
dations were by the magpie, and oc- 
curred largely in the hardstem bulrush, 
weeds, willow, and saltgrass near upper 
channels. A map of destroyed nests 
showed that most of them were ad- 
jacent to areas in which there were 
mature willow trees, and field observa- 
tions showed that the magpies used 
these for perches and were rarely seen 
during the nesting season more than‘a 
few feet from them. The shrubby wil- 
lows did not provide suitable magpie 
perches. Most of the duck nests were 
very well concealed and apparently 
were found by the magpies only after 
long observation from the _ willow 
perches. 

Egg losses due to flooding in 1937 
were of importance for only the two 
diving ducks. For the other species 
losses were less than 6%; in fact, only 
in the case of the mallard did the figure 
reach more than 1%. On the other 
hand, 26 and 16% respectively, of the 
tuddy and redhead losses were at- 
tributed to flooding. Examination of 
the nesting maps will show that these 
two species nested more towards the 
lower parts of the marsh, mostly below 
the 4,205 contour line. Water level re- 
corders were maintained throughout 
the study at two locations, one being 


well down in the unit and the other on 
one of the upper channel banks. These 
gauges showed that south winds might 
raise the water in the nesting area 
from four-tenths to seven-tenths of a 
foot in a few hours. Analysis of the 
data, using a map showing the location 
of flooded nests and a comparative 
table of the various cover types, re- 
vealed that most of the flooding during 
the present study was in cat-tail, alkali 
bulrush, cane, and hardstem bulrush 
in the order named. These facts are all 
interlocking in their significance dem- 
onstrating that under normal condi- 
tions the nests built at the lower levels 
and usually in shallow water are ex- 
posed to the greatest flooding hazard. 

It must be stated, however, that 1937 
was the first year in some time that the 
spring floods did not cause the river 
to overflow its banks during June. In 
past years there have been heavy 
losses due to flooding for all ducks, 
even those that nested in the upper 
parts of the marsh. 

Two loss categories of minor im- 
portance remain to be mentioned. In a 
few instances, eggs were pushed out of 
nests presumably by the incubating 
birds. This was found to be most com- 
mon with the redhead and especially 
when large clutches, probably repre- 
senting contributions by several birds, 
were found. The eighteen pintail eggs 
listed as lost due to miscellaneous 
causes were in two nests, the sitting 
females dying on the nests from an 
undetermined cause. All other egg 
losses listed as miscellaneous refer to 
the young birds dying before they 
could free themselves from the egg- 
shell. 

Losses due to unknown causes are 
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important with all species. This cate- 
gory includes infertile eggs which prob- 
ably account for most of the entries. A 
great majority of the eggs listed in this 
category occurred as one or two left in 
a nest after the others had hatched. In 
the case of the redhead, where 33% of 
the eggs are recorded as not hatched— 
cause unknown, the eggs which failed 
to hatch in community nests were en- 
tered in this column. By way of ex- 
ample, the data on nest No. 1,519 may 
be cited: This nest was found in hard- 
stem bulrush on June 14 with 24 eggs 
in it. It was revisited on June 28 when 
it had the same number of eggs. The 
concluding visit was on July 21 when 
the membranes of 3 eggs which had 
hatched were found and 21 eggs not 
hatched were still in the nest. This is 
quite typical of the 52 redhead nests 
that contained more than 15 eggs per 
nest. 


SUMMARY 


1. The nesting season for waterfowl 
other than geese on the Bear River 
Refuge during 1937 began in early May 
and extended into mid-August. The 
peak of hatching for eggs of all duck 
species was about July 20. 

2. A population of 3,000 pairs of 
ducks was estimated to have nested in 
approximately 3,000 acres of potential 
nesting cover of Unit IT. Actually, 2,410 
nests of nine species of ducks were 
found, the most numerous being those 
of the gadwall. 

3. The distribution, character, and 
use of nesting vegetation by the several 
duck species are discussed and per cent- 
acreage-use ratios are given as evalua- 
tions of the different types of vegeta- 
tive cover. 


4. Ninety to ninety-five per cent of 
the nests found were located within 
forty-five feet of channels. The densest 
population, 79 nests per acre, was found 
among weeds and willows of the upper 
marsh. An average nesting density of 
1.0 nests per acre was found for the 
3,000 acres of available vegetation, 

5. The influence of channels on the 
selection of nesting sites is considered, 
as are also heights of nests above 
bottom, and flushing distances. Chan- 
nels are regarded as most important 
through their influence on the character 
and distribution of the better nesting 
cover types. In cover types other than 
cat-tail, alkali bulrush, and hardstem 
bulrush, 99% of the nests were within 
three inches of the soil. Data on flush- 
ing distances indicated that more than 
half of the incubating birds sneaked 
from the nest at the approach of 
danger. Of 2,720 flushes in only %4 
instances was the distance from the 
nest greater than ten feet. 

6. In 1,560 nests 14,204 eggs were 
found. Of these eggs, 9,998 hatched, 
and 4,206 did not hatch because of 
several causes which are discussed. The 
data pertinent to individual species are 
condensed in tables for comparative 
purposes. 
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APPENDIX 
Tables 4-10 present detailed data of 
the study relative to individual duck 
species; the figures in parentheses art 
percentages. 
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TABLE 4 
GADWALL 
Distance to Height of Nest abo 
Chenad (tee) » *t>* we Sueat tap 
- 3.13 Not Hatched 
- a zs g 
Cover Type 28 oe z | g 
3& 38 4 aA .} 3 “3 ss ° 
Esler lei Zltlelels| +/SblZa s e.| 8 lse| a] 4 
ZZ zs SileisizflTtizcislzé&lés| aia £S &l6z\/5/5 
Faristem bulrush | 308| 138| 151) 19] —| 307; 1| —| —| 211 {1,952 /1,660] 56] 52] 61] —| —| 193 
— (33)} (45)} (49)| (6) (100) —| —| —J| (68) "—]| (85)} @)} (@} @ —}| —| © 
i bulrush 39 7] 23| 6] 3] 39] — 25} 209 179} —| —| 3] —| —] a7 
ane (4)| (18)} (59)) (15)}  (7)}(100)} — | — (65)} — |} (86) —;}; —]| (@} —} —|] a3) 
gi} 13| 28] 26] 14] s1| — 44] 347| 310} 3] 2) —| —| —| 4 
—_ (9) (16) (35)] 32)| 17)} (100)] — 64] —|} 89} wl | — (4) 
Cat tai ei a1 3] 41 =] 8) = 6| 99] 2) 1] —| 7 = 
an (1)} (12)} (38)} (50)} — |(100))} —| —}] —] (7%) (92))} (1) —| @&) —}| —}] — 
Willow 178| 95} 79] 4) —|178| — 133 |1,306|1,173} 11] 69} —| —| —|] 5 
(19)} (53)} (44) (3)) — } (00) —] — (75) (90)} (1)} (5) —-j| —| @ 
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TABLE 5 
CINNAMON TEAL 
Distance to Height of Nest above Fate of 
Chaand Ghee Mud (inches) eth 
pe 3 8 Not Hatched 
_ z, 
oom [a] Welalie lak lus 
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(5)| (16)} (64)) (16)} (4)}(100)} —| —| —] (72)| (6)} (78)) (12)) (6) —}| —} —] @) 
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(35)| (45)} (20)} (5)| (96)} (3)} (1) — |] (62) (84)) (6)} (2); @)}| —| —| © 
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TABLE 6 
REDHEAD 
Distance to Height of Nest above Fate of Eggs 
Channel (steps) Mud (inches) 3 a 
3 Not Hatched 
«i 23\ 4 $$ 
Cover Type 63 FA 5 3\3 n 
a YY) nN 24 38 3 3 Fi ; S. 3 8 
eo -— 
Bele | |Zltlele]2] 4 l22l2s| 8 | 4 l2s| 2 [28] 2) 2 
Hardstem bulrush | 222] 102|] 88| 29] 3| 166] 52] 4] —J 146 /1,932| 522] 130| 112] 3 57| 3| 75 
(65)} (46)} (40) (13)} (1)] (76)} (23)) (1) — | (66)} (73) (27)} (7)| (6)} (18)] (3) — (39) 
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(9)} (13)) (42)} (82)} (13)} (90)} (10)} — | —]} (65)} (7)} (50)} (1)} (10)} (18)| (8)| ay (11) 
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— | (60)} (} —}| — {(00) —| —| —| Go} —| —| — ao) —| -| -| - 
Torats 343 | 143] 131] 54] 15] 251] 85] 5] 2] 212/2,651| 677 | 137] 170] 694] 98] 5| 8m 
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TABLE 7 
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P Distance to Height of Nest Fate of Eggs 
a Channel (steps) above Mud (inches) 
= %_|3 Not Hatched 
Cover Type ‘33 2% 5 Ig 
Hl lela 4 «| (falas | 9 18.| Fizsi el 
2 b> mi = 23/2 
zzi\2/o|e|e|2)/2) 3) 8 |Zélés| a A £5] & |Sz| 3/5 
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(65)} (52)} (34)} (12)} (2)} (86)} (9)} (3)} (2)] (58)} (65)} (53)} (9) (4)) (8)}) —]| —| @ 
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(50)| (33)} (15)} (2)} (88)} (8)|  (2)} (2)| (9) (60)| (6)| (| (| —| —| 
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TABLE 8 
PINTAIL 
—— 
Distance to Height of Nest Fate of Eggs 
—. Channel (steps) above Mud (inches) 
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if ‘over Type Be BE Z Tha e 
3 s oO a a 3B ° : 
| 4 Ee 2 + «| 4/38] 3 F >.| Slsel 3 
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TABLE 10 
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EXPLANATION OF PLATES 


The maps (plates 2-4) show the loca- 
tion of nests of the seven more abun- 
dant ducks found in Unit II of the 
Bear River Refuge in 1937. In plates 
2-B, 3, and 4-A the solid dots represent 
one nest, the half blocked dots five 
nests, and the large crosses twenty 


nests of the gadwall, cinnamon teal, 
redhead, and mallard ducks, respec’ 
tively. Plate 4-B shows the ruddy nests 
as solid dots, the shoveller’s as circles, 
and the pintail’s as small crosses. The 
heavy black lines show channel courses” 
throughout the unit while the fainter 
lines show cover type or vegetation: 
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